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The Point of View 


N ONE of the best sellers of years 
ago Jerome K. Jerome told of a trip 
up the Thames in a rowboat. 


Numerous things conspired to mar 
the voyagers’ complete enjoyment, 
among them the saucy little power-pro- 
pelled craft which were always tooting 
them out of the way and threatening to 
run them down. 


For the return trip, however, they 
were glad to accept the invitation of a 
friendly owner of one of these nuisances 
to come aboard and take their boat in 
tow. 


It was great to skim along at such 
speed without the toilsome back-break- 
ing effort that had marked their pro- 
gress upstream and made them so 
willing to ride back. The only annoy- 
ance was those pestilential little row- 
boats that persisted in getting in their 
way. 


Somebody said that a dissenter was 
likely to become a conformist when he 
got toown a horse and buggy. Modern 
history is not devoid of examples of 
those who were aggressively against 
the established order while they were 


in the grind, but became hard-boiled 
advocates of the status quo when they 
got to share its advantages. 


Standpatism means a surcease of 


progress, the relative retrogression that 
goes inevitably with smug satisfaction 
with things as they are. . 


Iconoclasm, the ruthless tearing 
down of established conditions simply 
because they are agreeable and profit- 
able to somebody else, without the 
substitution of a more inclusive system 


of benefits, is senseless. 


A struggle for the substitution of a 
system that will transfer the beneti- 
cences from another 1s 
simply the yanking of one man off the 
horse that the other may ride, and means 


perpetual strife for the saddle. 


one class to 


True progress lies in the direction of 


hitching the horse to something that 
both can ride in. 


Perhaps this would be easier of at- 
tainment if each party to the contro- 
versy could bring 
himself to see the nF 
other’s point of ye ~ 
view. 
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Eighteen Months’ Experience at 
Trenton Channel Station 





HE following was prepared by Mr. Dow to 

keep his promise that experience with the 
novel or unusual features of this, the latest, power 
plant of The Detroit Edison Company would be 
given full publicity after a sufficient time had 
elapsed to justify conclusions.—Editor. 








r HE Trenton Channel plant has been in operation 


for two years. During the first six months 

operation interfered with by construction 
work and by the adjustments that always have to be 
made after a plant is running. During the last eighteen 
months two of the first three 50,000-kw. turbine-gen- 
erator units (50,000 kw., 62,500 kva., 1,200 r.p.m.) have 
been continuously available. 


was 


The other unit was con- 
tinuously available until it was taken out of commis- 
sion two months ago, after the fourth unit went into 
commission, to permit replacement of shaft packing on 
the high-pressure end of the cylinder and the first 
wheel, both of which were damaged eighteen months 
ago, but not so severely as to prevent operation. The 
following notes of experience can, therefore, be accepted 
as based upon eighteen months’ practical 
three units, and an output of 1,002,000,000 
that period. 

The plant is designed for six identical 50,000-kw. 
turbine-generators. The turbine room was completed 
during 1926 to accommodate all six; the boiler room 


service! of 
kw.-hr. in 


By ALEX DOW 


President, The Detroit Edison Company 


has been completed for the necessary number of boilers, 
the fourth turbine-generator (50,000 kw., 75,000 kva., 
1,200 r.p.m.) is in commission as previously stated; 
the fifth is being erected, and the sixth is under order. 

The difference in kva. rating for the three later gen- 
erators is not due to any radical change, but to im- 
provements such as cross-twisted conductors, non- 
magnetic end shields and better ventilation, all of which 
will be applicable to the earlier generators. Two of the 
turbines are running with governors and thrust bear- 
ings which are not of the designed type. The parts 
required to change these are on hand, but it has not 
been possible heretofore to spare the machines from 
regular duty long enough to make the substitution. 
“ach turbine is of the single-cylinder type. The steam 
pressure at the throttle is 390 lb. with a total tempera- 
ture approximating 700 deg. F. In the boiler house 
the additional boilers and furnaces are the same as 
the original boilers and furnaces, using pulverized fuel 
in air-cooled furnace chambers, and having hearth 


screens which are in effect small separate boilers having 
their own feed-water supply and water level and dis- 
charging their steam into the main steam drum. 

The precalculated thermal efficiency was 16,000 B.t.u. 
per kw.-hr. of net output at a generator voltage of 
12,000 to 13,000. The generator output is literally net, 
because all the station uses are supplied from inde- 
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pendent auxiliary generators, while all the output of 
the main generators is stepped up to 120,000 volts and 
delivered to outgoing transmission lines. For the 
eighteen months’ period the actual efficiency has been 
better than the calculated efficiency. This result has 
been obtained with an annual load factor of 58 per cent, 
which means that the station took its share of the work 
and was not in any way made a base-load plant. 

The operating cost, including all maintenance costs, 
has been similarly less than the calculated figure— 
which means that it has been possible to operate and 
maintain the plant with the estimated number of em- 
plovees working the estimated number of hours, and 
without unforeseen expense for maintenance material. 

In the design (as was frankly said at the time) there 
was no attempt either to make a record in terms of 
thermal units or of man-hours. What was sought was 
a smoothly operating plant with low total costs. Inas- 
much as the plant is not yet finished, I am not offering 
any final figure of cost per kilowatt or kilowatt-hour. 

Our theory of operation does not allow us to make 
a base-load plant of Trenton Channel. We will be 
tempted to have a base-load plant at Delray if we ever 
get around to rebuild that plant. But we observe that 
the base-load plant of today becomes the stand-by plant 
of five or ten years hence, and we shall deal with the 
base-load problem as and when we come to it, without 
making it the excuse for costly design. What I call 
attention to is that Trenton Channel takes its share of 
the ups and downs of our system, and that our decision 
not to build a so-called base-load plant has thus far been 
justified. 


STEAM PRESSURE 


The single-cylinder turbine makes good use of steam 
up to about 400 lb. pressure. If we were to gelect a 
higher pressure, we would use two cylinders, either 
tandem or cross-compound. Four hundred pounds was 
chosen because it appeared to represent the upper 
limit for a single-cylinder turbine and because it also 
represented the point at which the standard method of 
making riveted boiler drums with planed joints and 
double butt straps and turned and fitted heads could 
be applied to the well-known Delray type of boiler, with 
drums of 48-in. diameter. The plate is two inches 
thick. At higher pressures smaller drums would have 
been necessary, which would have required the use of a 
smaller number of 3}-in. tubes (that is to say, a smaller 
boiler) unless the number of drums per boiler were 
multiplied; or else forged drums would have had to be 
used. I do not think there is any principle of design 
implied by this observation that 400 lb. gage pressure 
marks the line above which the manufacturing costs 
of turbine and boiler must step up quite sharply. I 
think the coincidence is accidental. 


DIRECT CURRENT AUXILIARY SYSTEM 


We have had more comment by visitors concerning 
the direct-current auxiliary system than any other 
feature. These 4,000-kw. twin direct-current genera- 
tors, driven by cross-compound geared turbines, do look 
expensive. Any visiting designer who had a pencil 
handy would figure that our auxiliary system was cost- 
ing too much. But visitors who were responsible for 
day-to-day operation of their own plants were likely to 
say that they would be glad to exchange their own 
auxiliary arrangements for the exceedingly simple con- 
tro’ and switch equipment which we showed them; for 
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the 250-volt copper busbars carried by Alberene stone 
cleats and insulated with cotton duck stitched on by a 
sail maker; for the absence of oil-filled switches and 
alternating-current safety devices. 

Those direct-current generators are run up to speed 
and put on to the auxiliary system in the most! casual 
way by an engine-room attendant. When one of them 
is to be taken off, all that is done is to shut the throttle. 
A reverse-current relay trips the circuit-breaker as 
soon as there are a few amperes of reversed flow of 
current. The range of speed of the direct-current 
auxiliary motors is anything desired up to the 1 to 4 
ratio of the motors feeding the pulverized-coal burners, 
and the motors are efficient at low speeds. With the 
exception ,jof one generator commutator which mis- 
behaved (possibly in order to prove the rule) there 
has been literally no commutator trouble. The starting 
and speed control gear is placed wherever convenient 
and is absurdly simple, and any electrical part of the 
250-volt direct-current auxiliary system can be handled 
without gloves. 

Our friends who have adopted the method that is at 
the moment considered to be the most efficient—namely, 
the use of a house alternator on an extension of the 
main turbine shaft—say that the efficiency is all right 
but the convenience is something else again. They say 
that they do not, in practice, synchronize these house 
generators with one another because the phase angles 
of the corresponding main wenerators may not coin- 
cide. Therefore, they use separate busbars and throw- 
over switches. They say likewise that the saving in 
using alternating-current conductors at 2,300 volts is 
largely offset by the cost of switch gear and relays. 





PULVERIZED FUEL 


Operation of the pulverized-coal plant is successful 
and satisfactory and concurs with all the assumptions 
made in advance. If we had to build a similar plant 
today we would, I believe, repeat the choice of a sep- 
arate preparation house. If the decision were to be 
made a year hence, I think that we might choose unit 
pulverizers. 

The air-cooled furnaces had minor troubles due to 
local overheating. These have been minimized by bet- 
ter arrangement of the air ducts. If we were designing 
a new plant today we would probably use water cooling 
in the furnace walls—although possibly we would not 
use the entirely water-cooled furnace with these type W 
Stirling “Delray” boilers, rated at 2,909 hp. each. The 
separated hearth screens work well, and experience with 
them justifies the opinion that it is best (at least with 
very large boilers) to have any furnace water-cooling 
system separately fed and not to link it into the water 
circulation of the main boiler. 

The Cottrell precipitators in their earlier form were 
decidedly temperamental but the later form promises to 
be reliable. They intercept a fine grit which proves, 
upon analysis, to carry a fairly constant amount of 
carbon. The claim of automatically perfect combus- 
tion of pulverized fuel is not justified, and we did not 
calculate that it would be. The advantages which we 
really expected, of a wider choice of fuel, great flexi- 
bility in operation, and the cutting of stand-by losses, 
have been realized. The every-day output of steam 
from each boiler has been greater than expected. We 
take 25,000 kw. regularly out of each boiler. Our allow- 
ances for possible trouble with refractories and for 
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possible difficulties with certain classes of fuel were 
too conservative. The immediate result of this is that 
for the present there will be installed only fourteen 
boilers instead of eighteen. We can see, however, that 
the possibility of installing more boilers may be helpful 
in case changes in fuel markets or fuel freight rates 
make it profitable to use a lower grade of coal. Also, 
with the dust and noise of fuel preparation confined to 
a separate house, it is easy to make a boiler room look 
as it should. Even the necessary repairs are made with 
less mess than in our best stoker plants. 


DISPOSITION OF THE GRIT AND CINDERS 


At Trenton Channel there is no difficulty in disposing 
of the fine grit recovered from the precipitators and 
from the dust passages of the boilers. It is sluiced into 
a lagoon which is being filled, and there are more lagoons 
and marsh lands to be filled. But at the city plants 
where stokers are used we are not required to dispose 
of the cinders at our own cost. There is a market for 
them. A carload of cinders—say 50 cu.yd.—sells on the 
side track for $35 during the months when building 
construction is active, and in Detroit it is active during 
all the year. There is also a well developed industry 
making and marketing a cinder concrete brick, which 
asks for more cinders than we have for sale. Some- 
one will have to discover a commercial use for the fine 
grit from the Cottrell precipitators before we can install 
pulverized fuel at, say, Delray where there is no lagoon 
to fill. I have no doubt that such a us@ will be dis- 
covered, but in the meantime we are neither willing to 
pay freight charges for shipping the grit from Delray 
to a marsh needing filling, nor are we willing to dis- 
tribute it over surrounding territory by way of our 
chimneys. 

To complete these comments on pulverized fuel, I am 
going to answer one question which has been asked by 
our visitors, and avoid answering another such question. 
The first question is whether we, after having acquired 
experience during two years’ operation of a large plant 
with pulverized fuel, are satisfied that we did well in 
choosing pulverized fuel instead of the best of the 
stokers that were available? The answer is yes, and 
there is no qualification whatsoever to that answer. 
The decision was well and wisely made. In saying this, 
we are taking account of recent improvements in stoker 
practice as well as of our experience with pulverized 
fuel. The other question is whether we will choose 
stokers or pulverized fuel for our next plant or our next 
addition to an existing plant elsewhere. We will cross 
that bridge when we come to it. In the meantime we 
do not answer. 


SOME OTHER EXPERIENCES 


The single-pass condensers, of course, introduce no 
new condenser problems, but the low level of the Detroit 
River and some specialization in the plant design have 
led to their operating during week-ends with a siphon 
of approximately thirty feet. That is to say, the level 
of the circulating water in the top of the condenser 
was thirty feet above the tail water in the overflow, and 
this condition required no change in method. The 
operation of the motor-driven extraction pumps and 
feed pumps on one shaft was not entirely satisfactory 
to begin with; but the difficulty, after much study and 
elimination of unforeseen air leaks, ete., resolved into 
a problem of piping rather than any problem of pump 
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design. In the new units, instead of putting the extrac: 
tion pump on the same shaft as the feed pump, we are 
driving it electrically from a small alternating-current 
generator carried on the feed-pump motor shaft. That 
permits the extraction pump to be located directly below 
the condenser, and yet to keep in step with the feed 
pump. It introduces some new problems, which are not 
problems in pumps but in the design of an alternating- 
current generator and motor for variable frequency. 
Trenton Channel is one of the few large plants using 
steel tube economizers and not using deaérators. 
Makeup water is distilled as usual, and the surge tanks 
are protected as well as is conveniently possible from 
access of air to the stored water. The condensers are 
evidently removing air to a sufficient degree to safe- 
guard the economizers, but our experience indicates 
that this detail of operation needs careful supervision. 
The rotating dry-vacuum pumps with vertical cylinders, 
motor driven, are an improvement on the horizontal 
type, in that they occupy less space. Our persistent 
use of rotating pumps is another item in which 


our 
design has been criticized as costly, but we have not 
yet seen anything equally good. Of course we are 


watching the impovements in steam-jet devices for 
removing non-condensable vapors. 

In making the joints on the 400-lb. steam pipe lines 
we adhered to our practice of using a Van Stone joint 
with a thin fabricated gasket. These joints are all 
right at the higher pressure and their use is being 
continued. 

The Trenton Channel plant thus far has furnished no 
surprises to its designers, and has done a little better 
than the estimates—as might be expected of new ma- 
chinery well handled. What it will continue to do after 
it is doubled in capacity and its full load operating and 
maintenance regime is established, is a question that 
cannot be answered now, but will be answered willingly 
when the time comes. 


TEN TONS OF WATER (about 320 cu.ft.) falling 100 ft. 
develops the energy equivalent to that which can be 
produced through the burning of one pound of coal. 
That is, ten tons, or 20,000 Ib., falling 100 ft., will 
develop 2,000,000 ft.-lb. Dividing this by 778 gives 
2.570 B.t.u. of energy. Assuming a hydraulic turbine 
efficiency of 92 per cent, which is a fair average for a 
modern hydraulic turbine, the energy actually developed 
from this water is about 2,370 B.t.u. This corresponds 
to the energy made available by the combustion of coal 
having a heating value of 13,000 B.t.u. per Ib. with an 
over-all plant thermal efficiency of approximately 18 
per cent, which is perhaps fairly representative of good 
central-station practice although not equal to the best, 
which approaches 25 per cent. 





THE AMOUNT OF COMPOUND necessary in cylinder oil 
depends upon the moisture present, but rarerly exceeds 
10 per cent. The normal amount is about 5 per cent, 
and where the amount of water is small, it can be re- 
duced to 3 or 4 per cent. Oil having a higher per- 
centage of compound seems to have no advantage what- 
ever over oil that contains only 7 or 8 per cent. It is 


expensive and there is a greater possibility of sludges 
and deposits being formed in the lubricators. 
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How Thick Should Pipe Covering Be? 


Greater Thicknesses Give Slightly Greater Heat Savings, but There Is 
a Limit Beyond Which the Extra Saving Will Not Warrant 
the Additional Investment 


By C. C. HERMANN 


T IS well established fact that the cost of covering 

steam pipes, feed-water pipes, boiler steam drums, 

receivers and separators is readily regained through 
the saving of fuel. It is not, however, very well under- 
stood just how thick the covering should be in order 
to accomplish these desirable results. 

We might argue, for instance, that a sheet of 85 per 
cent magnesia an eighth of an inch thick will pay for 
itself in a certain time through savings of heat loss 
and be on the right side. If an eighth inch is good, 
will not an inch be better? Will two inches be better 
than one? Obviously, there must be some limit to the 
thickness that will pay. 


SELECTING THE PROPER THICKNESS 


The proper thickness of a covering varies with two 
factors, namely, the temperature difference between the 
steam within the pipe and the air around the outside 
of the pipe, and the diameter of the pipe. I know of 
no table or data that give this information in a more 
compact and understandable way than the following: 


TABLE SHOWING SUITABLE THICKNESS OF 85 PER CENT 
MAGNESIA FOR VARIOUS CONDITIONS# 


Zones of Temperature 
100 to 267 268 to 338 339 to 388 389 to 600 601 to 800° 
Deg. I Deg. F Deg. F Deg. Deg. F. 
Pipes under 
2-in Standard Standard Standard Standard Double 
standard 
pes 2-in. to 
4-in. ine Standard Standard Standard Double 3-in 
stand rd 
Pipes over 
4-in Standard = U}-in Double 3-in 34-in 
standard 


* Reproduced by courtesy of Ehret Magnesia Manufacturing Co 


Standard thickness increases by steps with increas- 
ing pipe size and is as follows: 


Nominal pipe size, in., inclusive to | 2to3} 4to68 %7JZ7tolO 12 and 


larger 
hickness, in 135 13 13 13 


32 


Double standard is merely two standard-thick lavers. 

It is noticed that with the lower temperatures the 
thickness of the covering is given as standard or prac- 
tically uniform thickness, while with the higher temper- 
atures the thickness of the covering is greater for the 
larger pipes. This may seem surprising in view of the 
fact that the loss per square foot from bare pipes is 
vreater on small diameters than on large diameters and 
ilso that the efficiency of the covering is less on the 
maller pipes than on the larger ones. One might easily 
ump to the conclusion that the insulation should be 
hicker on the smaller pipes. However, commercially 

is found more practical to increase the thickness for 
arger pipes in order to make the sections easy to handle 
nd eliminate loss through flimsiness. Moreover, the 
‘tual saving in B.t.u. per unit of list price increases 


with the diameter of the pipe, but decreases with the 
thickness of the insulation. 

The increase in efficiency by increasing the thickness 
of covering on different size pipes is very small. For 
example, a given covering of 85 per cent magnesia two 
inches thick has an efficiency of 91) per cent for a 2-in. 
pipe. The efficiency of this same thickness applied to 
a 5-in. pipe is 933 per cent (two points higher), and 
for a 10-in. pipe it is 945 per cent (three points higher 
than for a 2-in. pipe). 

Working with a 3-in. thickness of 85 per cent mag- 
nesia, the efficiency increases from 93! per cent for a 
2-in. pipe to 95 per cent for a 5-in. pipe and 96 per cent 
for a 10-in. pipe. It is to be noted that these savings 
are based on a temperature difference of 500 deg. F. 
between the steam and the air. 

It is well to bear in mind that, for the sake of uni- 
formity engineers often specify the same thickness on 
all pipes. This practice is justifiable where the amount 
of smaller pipe is inconsiderable in proportion to that of 
larger size. The thickness chosen depends upon the 
local conditions, efficiency desired, condensation allow- 
able in the steam mains and the effect of such condensa- 
tion on equipment. 


COVERING SHOULD BE OF HIGH EFFICIENCY 


In the first place it is desirable and advisable to obtain 
a covering of rather high efliciency if the investment 
is to be made at all. The percentage return on the 
investment, however, the efficiency in- 
creases, and it would not be advisable to expend too 
much effort and capital in order to increase the efficiency 
one or two per cent. In other words, there is a middle 
ground where the engineer can rest without danger of 
much criticism. 

To reduce the problem of thickness to a practical solu- 
tion, it is well to divide the saving of the covering in 
B.t.u. per lineal foot per hour per degree temperature 
difference by the list price of the covering in dollars per 
lineal foot in order to obtain the B.t.u. saving per lineal 
foot per hour per degree. F. temperature difference per 
one dollar list. 


decreases as 


For example, a certain 2-in. covering, having an effi- 


‘ciency of 91! per cent, costing $1 per lineal foot (list), 


provides a saving of 2.83 B.t.u. per lineal foot per hour 
per degree temperature difference. This gives a factor 
of 2.83, which is the B.t.u. saving per $1 list. 

Compare this with a 3-in. covering of the same pipe 
size, which costs $1.65 per lineal foot and produces a 
saving of 2.89 B.t.u., or 1.75 B.t.u. per $1 list. The 
efficiency of the 3-in. covering is 934 per cent, or two 
points higher than that of the 2-in. covering, yet its 
saving is 1.08 B.t.u. lower per $1 list price. In short 
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we are paying $0.65 for 0.03 B.t.u. saving per lineal 
foot per hour per degree temperature difference. 

For a 10-in. pipe the saving per $1 list price of cover- 
ing 85 per cent magnesia, two inches thick is 5.15 B.t.u. 
as against 3.44 B.t.u. per $1 list for the same covering 
three inches thick. With a list price of $2.40 per lineal 
toot for 2-in. covering and $3.65 per lineal foot for 
3-in. covering we realize a saving of only 0.20 B.t.u. 
per lineal foot per hour per degree temperature dif- 
ference for an added expenditure of $1.25. The saving 
of additional heat by the increase in thickness costs at 
the rate of $5.95 per B.t.u. per lineal foot per hour per 
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degree temperature difference in the latter case, and 
in the case of the 2-in. pipe the cost of additional sav- 
ing is at the rate of $21.66 per B.t.u. per lineal foot 
per degree temperature difference per hour. 

These examples show that as the diameter of the pipe 
increases the rate of increased cost per B.t.u. saving 
decreases. It is not advisable, therefore, to place too 
much dependence on the comparative efficiency of pipe 
covering and expect this to provide an economical in- 
stallation. The increased saving may not be sufficient 
to pay the interest on the additional investment required 
to obtain the increased thickness. 


here the Money Goes 
In the Refrigerating Plant’ 


3y ROY H. SMITH 


N AN ice plant the prime object of the engineer is to 

make a good product at the lowest cost possible. He 

may feel that his primary duties are to keep the 
wheels turning over, but he will find that the keeping 
of records of the operation and the essential items of 
cost will be time well spent. An efficient compressor is 
of little value if its efficiency is offset by a careless use 
of supplies or a loose labor schedule. These are all 
important factors that must be co-ordinated by the engi- 
neer if he is to have a low production cost. 


MAJOR OPERATING COSTS 
To begin with, a definite system should be followed 
out daily in the keeping of the major items of cost, 


such as labor, power and water. 
may be obtained at 


Records of supplies 
regular intervals from the office. 
The cost of supplies along with the operating and labor 
costs are the essential factors over which the engineer 
has control. They do not represent the actual cost of 
the ice, as there are fixed charges, such as taxes, in- 
surance, rents, depreciation, administration 
etc., but someone else will take care of these. 

A book should be kept with headings something like 
this: Ice produced today, ice produced to date, put in 
storage, taken out of storage, ice on hand, daily payroll, 
cost of labor per ton of ice, number of men, kilowatt- 
hours per ton of ice, water per ton of ice and such other 
items as may apply to the particular case involved. 
Most of these items are on the daily log sheet any way, 
and it is an matter to enter them in this book. 
With the records entered in this way, the whole month’s 
operation is available at a glance without 
through a pile of sheets. 


expenses, 


easy 


thumbing 


It would be well to base all costs on per ton of ice 
manufactured, as this is the unit most generally used. 
By entering the “per ton” costs and the consumptions 
daily, it will not be long before the engineer will know 
how the labor should be running for a certain produc- 
tion schedule, how many kilowatt-hours, and the quan- 
titv of water he ought to be using to make a ton of ice. 
He will notice when the figures are running high and 


will immediately try to find the cause. At the end of 

Abstract of paper presented at the seventeentl nual conven- 
tion of the National Association of Practical Refrigerating Engi- 
eer Kainsn City, Mo. 


the month he will have totals that can be averaged 
easily, and with the records running over a period of 
years he will have a basis of comparison that will be 
invaluable. It is a good idea to copy the power and 
water bills in this book on the pages for the corre- 
sponding months. A column should be provided for the 
keeping of the sales in this record also, as they will 
be found useful in anticipating the demand for a certain 
period and in laying out the production schedules. 

In some plants it may be desirable to go into more 
detail on the labor by splitting up the daily payroll into 
the different classes of labor such as tank room, storage 
room, engine room, platform, etc. This is good as it 
may be possible to change the labor from one class to 
another to advantage, and showing up lost motion at 
the time it occurs, will permit immediate correction. 
Comparisons should be made in man-hours per ton, 
which will remain fairly constant even under changing 
conditions. 

Everything that is done should be compared to a 
standard. The standard may be based on past opera- 
tions that are known to be good under the particular 
conditions existing, or may be a certain specified stand- 
ard set up by someone qualified to do so. In either 
event any change from standard results will indicate 
that something is wrong either with the equipment, 
organization or operation, and it is for the engineer to 
determine just what factor is not 
should. 


functioning as _ it 


BACKING UP CLAIMS WITH RECORDS 


To sum up the whole idea, do not grope around in the 
dark, but by keeping records and making comparisons, 
know that vou are right or know that you are wrong, 


and after vou have done your utmost, do not be afraid 


to ask for help. In a constructive way appeal to your 
employer and admit that results in the plant are not 
what they should be and make any recommendation 
that vou think will secure the desired results. The em- 
plover would appreciate vour ability to observe poor 
results and your co-operative spirit in reporting them 
to him, but it is impossible to do this unless it is known 
whether costs are high or low. 

As an illustration, assume that the 


manager has a 


good job open and that there are two candidates for it. 
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One is a good mechanic who knows an ice plant from 
the top of an ammonia drum to the cake of ice sliding 
down the chute, but does not know and does not seem to 
care what it costs to do the work. The other candidate 
is admittedly not so good an engineer from the me- 
chanical point of view, but is conscientious, careful and 
closely in touch with every operation of the plant, trying 
to get that cake of ice out cheaper than it was ever done 
before. Which man is more valuable to the owner? The 
first applicant, who is a good mechanic, may make a 
repair job himself and save $500 in the operation. The 
other man probably would have to call for a little help 
to do this same job, but is likely to make 75,000 tons 
of ice for the year at 20 cents a ton cheaper than the 
first man and save the owner $15,000. It is apparent 
that the latter man is the most desirable for the job 
and this is not said with any idea of detracting from the 
value of a good mechanical refrigerating engineer. The 
comparison simply shows that costs must be considered. 
Of course it is the happy combination of the two that 
makes the best engineer. “Results at the least cost” 
are the key words in this day of keen competition, and 
men are judged by their ability to perform on this 
basis. 

Every ice plant has certain log sheets which, too often, 
are looked upon as a sort of bugbear that goes along 
with the daily operation. To be of any value, the en- 
tries must be made regularly and correctly. The log 
should show the details that must be known every day 
in the particular plant for which it has been designed. 
Entries most commonly made are suction and discharge 
pressures, temperatures of water on and off the con- 
denser, brine, storage room, liquid ammonia, and at- 
mospheric temperatures, ice pulled and on hand, and 
many other items. Readings should be recorded every 
hour, and this means readings, not guesses. A _ log 
so kept keeps the engineer alert and covering his plant. 
His work becomes more interesting because he knows 
more about it, and above all the log is extremely valu- 
able to the employer and the engineer, as it keeps them 
accurately and intelligently in touch with the plant op- 
eration hourly and daily. 


THE MANAGER'S JOB 


The foregoing is the engineer’s part of the story. 
Now the plant owner or executive in direct charge of 
the engineer should realize the importance to himself 
of a good engineer in whom he has placed the entire 
responsibility of the amount of production, what it 
costs, and the care of the equipment in the plant. Give 
him the utmost encouragement and the incentive to want 
to lower the costs and to keep his plant in good condi- 
tion. Let him feel that it is his plant and his respon- 
sibility to make that plant pay. To do this, co-opera- 
tion with the engineer is necessary. Get him to feel 
that he is working with vou and not for you. Lean a 
‘ittle toward him in giving him what he wants to run 
‘he plant rather than dictate and specify every little 
item with which he is supposed to get the results you 
expect. At least give him a voice in what is required, 
tor there is a psychological response in everyone to make 
something work that he says will work. On the other 
hand, if something is forced on the engineer that he 
does not much favor, he will not be enthusiastic about 
seeing that it does work. Put it up to the engineer in 
terms of results and expect him to get them, but do not 
curtail him too closely to your own ideas in doing so. 
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Another factor that is of the greatest importance to 
both owner and engineer in obtaining the common objec- 
tive, which in this case is the best product at the least 
cost, is nothing more nor less than absolute honesty on 
the part of each. The plant owner should be open and 
above board in all his dealings with the engineer, such 
as to working conditions, compensation, what he expects 
of him, his promises to him, ete. Give him no reason 
to become suspicious that you are trying to outmaneuver 
him. Settle your mutual problems openly and fairly, 
be careful to promise only those things that you expect 
to fulfill—because false promises are sure to destroy 
confidence—and be diplomatic both with your dealings 
with the employer and with the men under you who, 
after all, are of importance. 

Adoption of these policies will gain the confidence of 
the engineer, his respect and his willing obedience to 
your wishes. He will be eager to do his best and will 
do ten times as much, and do it better, than a man who 
serves you just because that is what he is supposed to 
do in order to get his pay envelope. 


LOOKING FACTS IN THE FACE 


From this honesty policy the chief engineer is not ex- 
empt. He has as many opportunities to be frank and 
square as the owner. He should do his best at all times, 
and if the time comes when his best is not good enough 
to master the conditions, he should be honest enough 
with himself and his employer to admit it. He should 
tell all he knows about the plant, whether good or bad, 
and be as conscientious in the handling and using of the 
equipment and the money as if it were his own. This 
may seem to be a departure from the subject of operat- 
ing records and costs, but in the writer’s opinion the 
most important single item in reducing operating costs 
is the personnel, and the most vital factor in the per- 
sonnel is an honest engineer in the right frame of mind 
working with, not for, an honest plant owner or ex- 
ecutive. 

Add to the engineer and the plant owner, the supply 
man, and we have the three classes of men whose hon- 
esty has a bearing on the costs. Before recommending 
certain equipment or supplies for specific service, the 
supply man should honestly believe that they are the 
proper things to use. In making the sale he should 
never allow his own selfishness to overrule his honest 
judgment. A clear conscience when facing the engineer 
or the buyer is worth much more than a few dollars 
of commission. Sell the engineer the best equipment 
for the job, do not overload him with something he 
does not need, and honestly try to help him. Doing 
these things will insure royal treatment in any man’s 
engine room or office and pays in the long run for an 
engineer soon realizes the degree of reliability of a 
salesman’s word. 





ONE OF Power's READERS is anxious to purchase or 
gain access to the second edition (1909) of a German 
publication on the purification of boiler feed water. 
This was published by A. Sydel, of Berlin, under the 
title, “Die Reinigung des Kesselspeisewassers.” — FE. 
Herdepriem was the author of the original work, and 
the revision was made by J. Bracht and Dr. C. Hans- 
dorff. The publisher advises that this edition is out 
of print. If anyone possessing a copy will communicate 
with the editor of Powey, the information will be most 
welcome. 
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Further Details of Hudson Avenue 


$0,000-Kilowatt Turbine Unit 


Provision for Thermal Expansion of 


Casings and Rotors—Rapid Governor 


Action Secured Through Double Relay Control 
Shaft Seals and Thrust Bearing 


HE Westinghouse turbine recently installed in 
the Hudson Avenue Station of the Brooklyn 
Edison Company is the largest turbine unit now 
in operation, and many details of its construction are of 
interest to engineers concerned with turbine design and 
operation. On page 815 of the issue of Power for Nov. 
30, 1926, is the forerunner of the present article. The 











at the exhaust end, which carries one turbine bearing 
and one generator bearing, is bolted rigidly to the 
foundation. The longitudinal position of the cylinder 
is fixed by two long struts secured to either side of the 
pedestal, which restrain the cylinder from end move- 
ment, but permit free sidewise expansion. The weight 
of the cylinder is carried by the lugs resting on the 
supporting brackets. A _ ver- 
tical key held between two 
lugs on the forward end of 
the bearing pedestal holds the 
cylinder in alignment against 
side motion, but permits ver- 
tical and longitudinal expan- 
sion relative to the pedestal. 

The turbine bearing at the 
governor end of the unit rests 
in a pedestal mounted on a 
iis separate soleplate bolted to 
unhan the foundation, and the ped- 
estal is free to slide endwise 
between guides which prevent 
side motion and thus preserve 
the alignment. 

The cylinder and governor- 
end bearing are maintained in 
transverse alignment by a 
vertical key, and struts fix the 
axial relation of the cylinder 
and pedestal, and since this 
earries the thrust’ bearing, 
these struts preserve the re- 
quired relative positions of 
moving and stationary blades. 








i ser : : — — on The cylinder base and cover 
Fig. 1 Thee eam chesé hou three governor valves j 

are each made in two parts, 

The main valves are one-piece forged stem bushings, generous leak-offs are used bolted together ‘ -ertical 

steel poppet valves guided in steel cases in the valve bonnets to prevent undue steam 0 tec ogetnel on a vertica 

with ports designed to give as nearly as leakage and at the same time avoid un- joint. The horizontal joints 
possible i straight-line relation between necessary stem friction, so as to reduce : aii 

valve lift and steam flow In long valve- the load on the governor were first finished, and the 

upper and lower halves of the 

two together simply cover the more conspicuous fea- high- and low-pressure sections, respectively, were 


tures of the unit. 

In considering the somewhat elaborate arrangements 
for expansion, it must be remembered that the turbine 
cylinder is at the temperature of the steam within it, 
whereas the pedestals and other parts are at approxi- 
mately room temperature, and that the consequent dif- 
ferential expansions are of considerable magnitude. 

The high-pressure cylinder is supported on brackets 
located on the sides of the bearing pedestals. The 
cylinder support lugs are made integral with the main 
castings, with their bottom surfaces near the center 
line to eliminate any change in vertical alignment due 
to change of temperature in these parts. The pedestal 


bolted together. The vertical flanges were then finished, 
with a groove of rectangular section in each. A dowel 
ring was machined to fit the grooves in the high- and 
low-pressure portions, the halves of this ring were care- 
fully fitted, and the vertical joint was bolted together. 
The horizontal joint was then unbolted, and the upper 
and lower parts of the cylinder were thereafter con- 
sidered each as one piece. 

The low-pressure turbine is supported on four corner 
feet that are made a part of the main cylinder castings. 
The guiding of the low-pressure cylinder to permit 
free expansion is carefully worked out. The cylinder 


is anchored transversely and longitudinally at the 
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coupling end. Transverse movement at the thrust end 
is prevented by a key which permits free longitudinal 
movement. The corner supporting feet are free to 
expand in any direction, as they rest on lubricated 
supports. 

The receiver pipe from the high-pressure turbine 
is connected directly to an extension collar that is, in 
turn, bolted directly to the upper half of the blade ring. 
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Fig. 2—The 22-in. main throttle valve has offset 
connections to reduce the pressure drop 
The operating mechanism is of standard construction save for 
the back gear between the handwheel shaft and the serew, to 
reduce the effort required. When the trip gear operates, the latch 
at the top of the valve opens, allowing the valve to be closed by 
the main spring. The dashpot prevents too rapid closing. 


To permit the free expansion of the blade ring, a cir- 
cular copper seal plate is used. 

The governing system consists of a standard flyball 
gyovernor operating the main governing valves through 

double-relay hydraulic system. The main governor, 
of standard design, controls a 4-in. power piston by 
means of a 1{-in. diameter relay. With these propor- 
tions the governor follows the speed with no appreciable 
lag. The governor oil pressure is set at about 65 Ib. gage. 
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In the steam chests and main governing valves the 
4-in. primary operating piston already mentioned is 
connected through a linkage to the main 3-in. relay 
that controls the high-pressure oil supply to the 14-in. 
primary valve operating cylinder. With the mechanism 
as described, the governor is free to resume the 
equilibrium position with very little lag, and as the 
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Fig. 3—The dummies, of which there are two sets, 
are of the radial contact type 
The lands of the spindle dummy rings are turned conical with 
the larger diameter toward the coupling end of the shaft. The 
dummy strips are initially titted to give a radial. clearance less 
than normal, and the spindle is displaced toward the coupling 


end The dummies are then “ground” after starting the turbine 
by adjusting the thrust bearing until the strips toueh the lands 
This “grinding” gives a minimum running tip clearance, 


hydraulic and frictional resistances are small, the main 
power relay is controlled with promptness and precision 
because of the power action of the 4-in. operating cylin- 
der. The double-relay mechanism is the most suitable 
arrangement for the control of large steam-turbine 
valve gears in which rapid action is required to prevent 
the tripping of the overspeed stop when the maximum 











Fig. 4—Ewpansion joint for 70-in. receiver pipe 

Free expansion of this pipe, with steam and air tightness pre- 
sented a serious problem. This joint, adjacent to the low-pressure 
unit, consists of two elements held at a fixed distance apart by 
external links, Segmental packing rings form a seal chamber 
which is supplied with condensate from a head tank. <A third 
packing ring prevents steaming of the atmospheric drain when 
the steam pressure is_ high. 


load is released in one step. During the last year 
many governor tests of exceptional interest were made 
under service conditions, in which loads as high as 
70,000 kw. were released in one step from a single unit 
to determine the regulating characteristics of the 
governors 

There is no oil dashpot in the governor mechanism 
on this turbine, as good stability can be secured without 
this device. The dashpot invariably slows down the 
action of the governor to an undesirable extent. 

The secondary and tertiary valves in the steam chest 
are fitted with independent relays and operating cylin- 
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ders that are controlled by pick-up mechanisms actuated 
from the power side of the main primary valve operat- 
ing system. 

In addition to the main governor there is the usual 
automatic stop governor at the thrust end of each tur- 


bine spindle. Tripping of either stop governor will 
close the main throttle. 
The steam chest and throttle valve assemblies are 


anchored rigidly to the power-plant structure adjacent 
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Fig. 5—The Kingsbury thrust bearings show several 
improvements 


The babbitted steel segments are supported by leveling blocks 
to distribute the lond uniformly more effectively than the oder 
type of spherical seat ring. The friction is less and the segments 
need not be of precisely the same thiekness. The cage is splil 


horizontally to facilitate removal of segments, and a vent prevents 


the formation of gas pockets that would impair the lubrication 
\ calibrated micrometer adjustment of the shaft is provided at 
the rate of 0.005 in. per turn of the adjusting worm, The miaxi- 
mum unit thrust under extreme overlond does not exceed 250 Ib. 


per sq.in. of bearing surface 
to the primary valve in the steam chest. Flexible sup- 


ports at other points provide anchorage without creat- 


ing undue stresses from the expansion of the valve 
parts themselves. By this type of anchorage the 
stresses caused by the expansion of the main steam 
TABLE T—PRESSURE AND TEMPERATURE DISTRIBUTION FOR 
BEST POINT LOAD OF 65,000 KW. WHEN STEAM IS EXTRACTED 
FOR HEATING FEED WATER IN FOUR STAGES TO 361 DEG. F 
Between 
Blade 
Rings Hlieh 
in High Pressure Low 
Tmpulse Pressure Purbine Pressure 
Chamber “Purbine Exhaust Turbine Low- 
High birst Second Third Fourth Pressure 
Pressure Bleeder Bleeder Bleeder Bleeder Turbine 
Inlet Point Point Point Point Iixhaust 
Pri ’ i 
inn. aboserlute 375 169 82.5 ay. 4 5.45 0. 492 
Temperature, deg. I 699 937 405 244.5 166 79 
line from the boiler room are not transmitted to the 


turbine structure. 

The flexible pipes from the steam chest to the high- 
pressure turbine nozzle chamber inlets were furnished 
by the turbine builder, and have sufficient flexibility to 
permit expansion, both of the pipes and of the turbine 
parts, without undue this 
the general not 


stresses at any point. In 


Way the power plant is 


engineer of 





harassed by debates between his engineers and the tur- 
bine manufacturer regarding steam-pipe stresses 
imposed upon the turbine structure. This arrange- 
ment places the matter of steam-pipe stress on the tur- 
bine structure entirely in the hands of the turbine 
manufacturer. 

In order to reduce the expansion forces, the pipes 
between the steam chest and the nozzle chamber inlets 
are reduced in size to give approximately 250 ft. per 
sec. steam velocity. The steam is accelerated to this 
velocity by properly formed nozzles at the outlet of the 
steam chest. The flexible pipes are led through long- 
radius bends to the nozzzle chamber inlets. Before 
entering the nozzle chambers, the steam velocity is 
reduced to 125 ft. per sec. through small angle diffusers, 
so that the total loss in pressure by this arrangement is 
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Fig. 6—The water-sealed spindle glands 


All glands are of this type. but only the 
Slands have the steam leak-off to the low-pressure bleeder point 
The sectional manganese bronze runner is secured to a stainless 
steel shaft sleeve, which provides a continuous barrier to leakage 


high-pressure turbine 


Water enters and leaves through two series of radial holes, and 
flows outward, opposing any tendeney of air to be carried inward 
by eddy currents This design minimizes the quantity of water 
used and the supply pressure . 


small, whereas considerable added flexibility and reduc- 
tion of volume is secured. 

A study of the wide range of ratings possible with 
little change in efficiency indicates that many factors 
must be considered in-securing low power costs. Closer 
co-operation between the plant designer and the turbine 
builder should lead to still the 


greater reductions in 


cost of power generation than have yet been obtained, 
through the proper study of the economics of large 
turbine applications. 
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Applying Ground Detectors to 


Control Circuits 





HE common type of lamp ground detector 
contains the possibilities of causing false 
ope ration of control apparatus. Suggestions are 
made as to how these troubles may be prevented. 











WO types of ground indicators, or detectors, are 

used to disclose a ground that may develop on 

control circuits. The most common arrangement 
consists of two 25-watt tungsten lamps permanently 
connected in series across the control bus from which 
the various control circuits are supplied. This connec- 
tion is shown in Fig. 1, and it will be noted that the 
connection between the lamps is permanently grounded 
at A. The voltage rating of each lamp must closely 
correspond to that of the control bus. This ground in- 
dicator functions as follows: 


ACTION OF THE GROUND LAMPS 


Assume that a ground of zero resistance develops at 
B, Fig. 1. Under this condition lamp 1 is short-circuited 
and extinguished because of the two grounds at A and 
B, and lamp 2 burns at full brilliancy. The current 
fiows as shown by the arrows and is limited to 25 watts 
divided by 129 volts equals 0.194 ampere. 

Normally—that is, with all control circuits free of 
yrounds—each lamp burns at half brilliancy, since the 
lamps are in series, and the voltage drop across each is 
ene-half of the control-bus voltage. If the resistance 
of the ground at B is increased, lamp 1 gradually in- 
creases and lamp 2 decreases in brilliancy, until both 
present the same appearance. Using 15-watt tungsten 
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Fig. 1—Diagram of connections for 
lamp ground detector 


or carbon lamps, the minimum difference in voltage be- 
tween them that is visible to the eye is about 5 volts, 
taking 65 volts as the base. With 50-watt tungsten 
lamps this minimum voltage is about 8 volts; that is, if 
65 volts is normally applied to each 50-watt tungsten 
lamp, their voltages must be about 61 and 69 to be 
ioticed by the average observer. 

If each lamp is considered as a voltmeter, the effect 
tf a ground is more evident, as is also the reason why 
the ground lamps burn at different brilliancies when a 
round of other than zero resistance develops. Care 
nust be taken to use lamps of identical ratings, other- 
vise a false ground indication will result. As an ex- 
mple, in one plant where ground lamps are connected 
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to each exciter, eight large generators and two exciters 
vere disconnected from the excitation bus before it was 
found that the false ground indication appeared because 
a burned-out lamp had been replaced by one of in- 
correct rating. 

The lamp connected to the grounded conductor be- 
comes dim or even dark, depending on the resistance of 
the fault. Thus, in Fig. 1 lamp 1 becomes dark, be- 
cause it is connected between the positive conductor 
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Fig. 2—Shows how relay coil can be 
energized through qground-detector lamp 


that was grounded and the permanent ground. It is 
helpful to mark the polarity of each lamp near its re- 
ceptacle, since it is then evident at a glance whether the 
positive or negative conductor is grounded. 


INDICATIONS OBTAINED ON THE LAMPS 


If two 10-watt tungsten lamps are used on a 130-volt 
circuit, a ground of 15,000 ohms will result in a per- 
ceptible indication. By replacing the 10-watt lamps 
with tungsten lamps rated at 50 watts, the maximum 
ground resistance that will give an indication is ap- 
proximately 4,500 ohms. From this it is apparent that 
the lamp type of ground indicator is a sensitive device 
if small lamps are used. The relative brightness of the 
lamp is an indication of the resistance of the ground. 
The simplicity, cheapness and dependability of this de- 
tector have brought it into widespread use. 

There are two objections to the use of lamps as 
ground detectors. One is that, since the permanent re- 
sistance to ground trom either conductor is rather low, 
a high voltage that may be developed between the con- 
trol bus and ground, may cause enough current to flow 
through the lamps to destroy them completely. High 
voltages induced in excitation systems have been known 
to jump a considerable gap to a neighboring control 
circuit, with resultant destruction of ground lamps, 
sockets and connected wiring. It is probable that im- 
munity from this hazard can be obtained by using 
2,000-volt l-ampere fuses to protect the ground lamps 
instead of the usual 250-volt fuses. 

Another and important objection to lamp ground 
indicators is that should a ground develop at a certain 
point, sufficient current will flow through a 25-watt 
lamp to energize some types of secondary relays and 
cause the opening of one or more circuit breakers. Re- 
ferring to Fig. 2, a ground is shown at C. Current 
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flows according to the arrows, from C to A, thence 

through lamp 2, with the result that relay coil R is 

energized although the primary relay contacts are open. 
RELAY TYPE OF GROUND DETECTOR 

In some stations a relay type of ground detector is 
used to eliminate the troubles that have been found to 
result where ground lamps have been employed. This 
device is shown diagrammatically in Fig. 3. In this 
figure R is a differentially wound relay. The midpoint 
of its winding is permanently grounded. <A 2,000-ohm 
resistor is connected between each bus conductor and 
the relay. While the control bus is free of grounds, 
the magnetizing effect of the current through each of 
the relay coils is equal, but opposite in effect, since 
the coils are differentially connected. Should a ground 
develop, as shown at B, Fig. 3, coil M will be weakened 
owing to being shunted by the two grounds A and B. 
At the same time coil N will be strengthened, since 
more current is flowing through it than through MW. 
The coils still oppose each other, but since the magnetiz- 
ing effect of N is greater than that of M, owing to 
the difference in their respective currents, armature K 
is attracted to the relay core, and indicating lamps 
S and T are lighted. By adding a relay, a signal bell 
may be sounded upon the occurrence of a ground of 
sufficiently low resistance. The differential relay tested, 
indicated all grounds having a resistance of 3,000 ohms 
or less. This relay is known as the E-117 Western 
Electric telegraph type. 

The advantage of the relay-type ground detector is 
that, because of the series resistance used, it is pro- 
tected against high voltages, sufficient current will not 
flow when a ground occurs to operate secondary relays, 
and a signal can readily be provided to give instant 
warning of the occurrence of a ground. 








One reason why grounds should be located and 
cleared without delay is apparent from Fig. 4. In this 
case it is assumed that ground B first developed. This 
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Fig. 3—-Connections for relay-type 


ground detector 


would, of course, be immediately shown by either type 
of ground detector. Ground C is assumed to have oc- 
curred before ground B could be cleared. The result 
is that current flows through the circuit-breaker trip 
coil exactly as though the control switch was closed. 
This condition is not unusual, and switches may be 
either opened or closed, or opened and closed repeatedly. 

Ground detectors of either type should be tested daily 
to avoid their failure to operate. By connecting a suit- 
able resistor to ground through a push-button, as shown 
in Fig. 3, the relay will be operated if all connections 
are intact. Ground lamps may be tested in the same 
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manner, and if conditions are normal during the test, 
one lamp will become brighter than the others. 

Grounds occur on circuit under so many different 
conditions and combinations of conditions that their 
effect may be almost anything imaginable. For this 
reason, when a ground develops on a control circuit it 
should be removed at the earliest opportunity, since if 
there are any weak spots in the insulation on the oppo- 
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Fig. 4—Shows how grounds on a control circuit 
may cause false operation of circuit breakers 

site side of the system, they are subjected to double 
potential and may fail in a short time. If the only 
result of the two grounds were the blowing of a fuse 
or opening a circuit breaker to disconnect the faulty 
line, the danger of a ground on the system might not 
be so imminent, but, as previously shown, switches in 
other circuits may be caused to open or close or other 
serious effects may be produced. 


Diesel Engines Burning Producer Tar 


A German concern, the L. Schwartzkopff Machine Co., 
of Berlin, has succeeded in running a Diesel engine on 
lignite tar as fuel. This tar is derived from the heating 
gas used for annealing purposes. The producers 
equipped with exchangeable retorts utilize industrial 
briquets. Part of the gas is taken from the retorts by 
suction and freed from the tar. This tar has the fol- 
lowing properties: Black green color; melting point, 
104 to 122 deg. F.; coking residue, approximately 2 per 
cent; minimum heating value 16,380 to 16,920 B.t.u. 
per Ib. 

The Diesel engine used is of the air-injection type 
and has an output of 440 b.hp. As long as the tar can 
be supplied to the cylinders in the liquid state, the en- 
vine operates without ignition oil. All piping up to the 
fuel pump is therefore heated by the cooling water of 
the engine. Before starting, the tar in the tanks and 
piping is solid, and a second fuel is therefore required 
for starting and warming up the engine. While this 
is being done, a small starting reservoir of tar is also 
warmed up to the melting point by a hot-water circula- 
tion. The same fuel pump is used for the initial fuel 
and the tar and by suitable connections either of the 
fuels may be handled. 

The employment of one and the same fuel pump for 
two different fuels at first gave rise to minor difficulties, 
because the starting oil must be of such a nature that 
when mixed with tar no precipitate is formed. Investi- 
gations made with a number of oils at 80 deg. C. showed 
that they all produced certain pitch-like precipitates 
when mixed with tar. With oils derived from lignite 


they were a minimum and softest, while with mineral 
gas oils they were considerable and hard throughout. 
So far two kinds of lignite oils have proved most satis- 
factory.—-Engineering Progress. 
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Power Plant of the 
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Federal Reserve Bank of New York 


Boilers Arranged for Either Coal or Oil— Simple Corliss Engines kmployed— 
Peaks and Night Load Taken by Edison Service 


By HENRY C. 





LTHOUGA this plant has now been in 

operation for two years, this is the first 
description to be released by the bank man- 
agement.—Ed'tor. 





HE Federal Reserve Bank Building, which was 
completed in the fall of 1924, was a structure 
especially designed to meet the needs of the New 

York Federal Reserve Bank; hence it contains a num- 
ber of features out of the ordinary. It rises sixteen 
stories above ground and has five basements, the floor 
of the lowest being about 80 ft. below Nassau Street. 
The volume of the building is about 13,000,000 cu.ft. 
The manner in which the building is used requires 
the concentration of a considerable number of workers, 
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generating units driven by slow-speed Corliss engines. 
The simple Corliss engine with a steam pressure of 
about 140 lb. was considered the most economical engine 
to use, especially at partial loads. It should not be 
forgotten that in office-building service with a consider- 
able number of electrically operated elevators the aver- 
age load is considerably below the maximum on account 
of the wide variation in the elevator load. 

It was decided to make arrangements for a connec- 
tion with the New York Edison Co. for a maximum de- 
mand of 600 kw. which could be used at any time in the 
event of a breakdown of one of the generating units, 
or to take any slight excess in load over the capacity 
of the generators. The cost of this service is a fixed 
amount, and as a definite quantity of electricity would 
be supplied for this sum, it was believed that the cost 
would be absorbed in running on the Edison service 

















The engine room contains two 


so much so that artificial ventilation was necessary, and 
this, coupled with the very large number of machines 
operated by small motors and used for commercial pur- 
poses, meant that the power load would be greater than 
in most buildings. 

A study of the power-plant requirements showed that 
a Maximum load of about 1,200 kw. was to be expected. 
The only space available for the plant was in the eastern 
end of the building, which was somewhat restricted 
laterally on account of the shape of the property, al- 
though there was plenty of room vertically for such 
equipment as the building might require. It was de- 
cided that the best arrangement include two 600-kw. 


*Consulting engineer for the mechanical and electrical equip- 
ment. 


600-kw. simple Corliss units 


nights and Sundays; at such times shutting down the 
generating plant and thus saving in the cost of fuel 
and saving in the engine-room labor. 

Provision was made for the delivery of coal through 
a truck entrance and lobby entirely separated from the 
rest of the building. Coal is delivered into a hopper in 
the floor of the driveway, from which it is chuted to a 
crusher; thence it goes to a conveying belt running 
across the building, which in turn delivers to either 
one of two longitudinal conveyors, discharging directly 
through automatic trippers into the coal bunker. The 
coal crusher can be bypassed in case hard coal is used. 

On account of the difficulty experienced by large 
buildings in getting coal during coal strikes and because 
of the fluctuating prices of coal and fuel oil, which at 
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times would make it more advantageous to use oil in- 
stead of coal, the bank decided to install fuel-oil equip- 
ment for use when conditions made the use of fuel oil 
desirable, and for this purpose two rectangular tanks, 
each holding 22,000 gal., were installed in the lowest 
basement, each fed through a 
filling pipe in the sidewalk. 
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sets and their control buttons are located on a switch- 
board in the engine room. The light and power dis- 
tributing feeders for the building also concentrate at 
this switchboard. The switches or circuit-breakers for 
these feeders are connected together by buses in groups 





Steam - actuated burners are 
used with the usual auxiliary 
equipment. In addition to 
that a hot-water heater sup- 
plied by steam and equipped 
with a small motor-driven 
circulating pump is provided 
for circulating warm water 
through coils at the bottom of 
each tank in order that it can 
be heated, should it for any 
reason become sufficiently cool 
to prevent the oil pumps from 
sucking the oil out through 
the top of the tank, 

The boiler plant consists of 
five 5,500-sq.ft. boilers of the 
cross-drum type, set with a 
9 ft. 6 in. high furnace in order 














that fuel oil or soft coal could 
be burned to advantage. The 
fronts are so constructed that 
mechanical stokers for burning soft coal may be in- 
stalled at any time should it be desirable to do so. It 
was expected when the plans were prepared that the 
boilers would be operated with No. 2 or possibly No. 3 
buckwheat coal. The bank, however, made a favorable 
contract for fuel oil, and the boilers are now being oper- 
ated with that form of fuel. 

It was felt that four of the five boilers would meet 
the maximum demand of the building with a fair grade 
of No. 3 buckwheat coal, leaving one boiler out of 
service for repairs or cleaning. inasmuch as four 
boilers might not always be available, and a poor grade 
of coal was to be expected at any time, steam-driven 
air-blast units are provided for increasing the draft 
should any one of these contingencies arise. It is diffi- 
cult to get much more than the normal rated capacity 
out of the boilers with natural draft with the small 
sizes of anthracite. Water-tube boilers are expensive 
in these days, and further boiler capacity to meet the 
contingency mentioned would be far more expensive 
in first cost than the mechanical draft equipment. 

Boiler meters are provided, recording the tempera- 
ture of the flue gases and the quantity of the combus- 
tion. Steam-flow meters record the total steam gen- 
erated, the steam to the engines, to the kitchens and 
live steam used for heating. 

The electric generating plant consists of two 600-kw. 
two-wire direct-current generators, each directly con- 
nected to a simple Corliss engine, operating at 140 lb. 
The unbalance in the 120-240 three-wire lighting sys- 
tem is taken care of by small balancer sets. The steam 
main is of the ring type with branches to the engines 
and the auxiliary equipment that can be fed from either 
end. Receiver separators of ample volume are pro- 
vided for each engine. 

The switchboard controlling the electric generators 
and balancers is of the remote-control type. The con- 
trol buttons,  solenoid-operated circuit- 
breakers, and the automatic for the balancer 


generator 
starters 


The boilers ave equipped for either fuel oil or coal 


of convenient capacities, and provision is made so that 
any group can be supplied either by 
plant or by Edison service. 

For the purpose of throwing over the feeders from 
one service to the other, a bus connection is installed 
from each feeder group to a double-throw solenoid oper- 
ated switch located on a switchboard in the basement 
below. One side of these switches is connected to a bus 
supplied from the generators. These solenoid switches 
are controlled by buttons on the engine-room switch- 
board. By the operation of a single button any sub- 
division of the load may be transferred from one serv- 
ice to the other practically instantaneously. Signal 
lights are provided at each control button to indicate 
that the switch in the basement has responded. 

A storage battery with two motor - generator sets 
for charging is provided to supply current for the elec- 
tric clocks, push buttons, emergency lights, ete. This 
plant is in the engine room and is controlled from a 
panel of the main switchboard. 

The designers of the power plant had found that it 
was difficult to keep a power plant in an office building 
properly loaded when there was an electric elevator load 
and where ampere meters were employed to indicate 
the load conditions. The sudden and excessive demand 
for current that occurs when several elevators start 
simultaneously often causes a current flow much in 
excess of the generator capacity in service, and the 
tendency is for the operating engineer to throw mere 
units into service to relieve the situation. The result 
of this. is to underload the plant and cause poor operat- 
ing conditions except for the two or three seconds that 
the excessive demand occurs. 


the generating 


A special winding was 


built in the armature of the generators in this plant 
and this was connected to an instrument on the control 
board in such a manner as to indicate the temperature 
It is well known that as long as the 
heating is not excessive the excessive overloads can do 
no harm, up to the capacity of the commutator, and it 


of the armature. 
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is believed that this is a better method of determining 
the proper load than in placing reliance on ammeter 
readings. 

The steam-driven auxiliary equipment, besides the 
air-blast fans, consists of two outside end-packed 
plunger pumps for boiler feeding and three small pumps 
in connection with the high- and low-pressure drip 
system, so arranged that any one of the three pumps 
can drain the blowoff tank or the dirty drip tank and 
discharge the contents into the sewer. Each of these 
tanks is provided with the usual cooling coils for the 
cooling of the water before it is allowed to run into the 
sewer. The returns from the heating system pass 
through vacuum pumps discharging into a return tank 
vented to the atmosphere. The return tank receives the 

















Transfer switchboard for throwing load on either service 


high-pressure drips which are trapped into it, and the 
level of the water in the return tank controls the boiler- 
feed pumps by means of a pump governor of the float 
type. Raw makeup water is supplied to the return tank 
through manual control. 

The building is heated entirely by direct radiation, 
it being sufficient in all cases to balance the heat trans- 
mitted by the walls and windows. In a few of the 
officers’ rooms and the large working space where many 
‘lerks are employed, automatic heat control was_ in- 
stalled. 

The building is equipped with a ventilating system 
handling a total of 1,477,000 cu.ft. of air per min., 
including supply and exhaust. The necessity for this 
was due to the plan of the building, which is a solid 
lock without courts, which resulted in some of the 
vorking spaces being 60 ft. from the windows. Fur- 
thermore, the work of the bank requires the concentra- 
tion of a considerable number of workers in larger 
reas. Of course, all space underground had to be 
horoughly ventilated, also the kitchens for the officers 
ind employees on the upper stories of the building. 
Ventilation was sparingly used in officers’ rooms, where 
here was sufficient natural change of air to maintain 
voper air conditions. All the working spaces, however, 

the ground floor and the typical floors above, were 
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provided with artificial ventilation to prevent the un- 
satisfactory conditions that would exist if no such pro- 
vision was made. 

The ventilating equipment on a typical floor consists 
of two fanrooms, one for the east and one for the west 
half of the building, receiving air through the windows. 
Filters are employed to cleanse the air. It is then 
heated to room temperature only in stacks provided for 
the purpose and the temperature is automatically con- 
trolled. A motor-driven blower distributes the -air 
through horizontal ducts above the hung ceiling and 
discharges it through registers so located that each bay 
of the building—that is, each area of about 20 ft. 
square and bounded by four columns—is individually 
equipped with a supply and exhaust register. The ar- 
rangement is such that the space can be subdivided in 
any way as long as the partitions run on the lines of 
the column centers, without interfering with the ven- 
tilating equipment. <A similar set of exhaust registers 
is connected by horizontal ducts, also upon the sus- 
pended ceiling on each typical floor, to one or two main 
air riser shafts which are connected in the penthouse 
to a main-trunk exhaust duct from which six large ex- 
haust fans capable of handling 216,000 ft. of air per 
minute, exhaust air through the roof. These fans are 
motor driven and are of the silent vane type, capable 
of being run in parallel and so controlled that any 
number can be used to meet the demand of the building. 

There is nothing unusual in the electrical distribut- 
ing system for lights, but an uncommon provision has 
been made for future extensions from the permanent 
equipment of the building originally installed for con- 
necting push buttons, call bells, telephones and commer- 
cial machines where required at any individual and free 
standing desks. There are two main riser points 
throughout the typical floors for both light and low- 
tension equipment and conduits with low tension cables 
are run from these main shafts to boxes at various 
points around the outer wall of the building, the cables 
being connected to the usual telephone strips. These 
boxes in turn connect with an underfloor distributing 
system of fiber conduit in duplicate, one for low tension 
and one for light. These conduits are arranged in a 
grid and run on 5-ft. centers in an east and west direc- 
tion with occasional cross-conduits in a north and south 
direction for interconnection. 

Some facts in connection with the operating costs 
may be of interest. The total kilowatt-hours required 
by the building for the vear 1925 was 3,154,010, of 
which 2,700,710 was generated and 453,300 purchased. 
The steam generated by the boilers for the year, ac- 
cording to the steam flow meters. was about 153,637,000 
lb. Of this amount about 11,000,000 Ib. was required 
for heating the building nights and for kitchen use. 
The steam evaporated per pound of oil was 13.81, and 
the oil consumed 0.5199 gal. per kw.-hr. when all oil 
was charged to the generation of electricity. If the 
steam used by the kitchen and for heating at night is 
deducted, the oil consumed per kilowatt-hour was 
0.495 gal. 

While the figures given cover the average for the 
entire year, it should be stated that the plant was put in 
operation only during the latter part of 1924 and that it 
had hardly found itself during the first six months of 
1925. The operating figures were more satisfactory 
during the latter half of the year. 

Messrs. York & Sawver were the architects for: the 
building. O. W. Ten Eyck is the manager of the build- 
ing, and A. S. Vincent is the chief engineer. 
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The Diesel Engine’s Position 
in American Industry 
As Revealed by a Survey of Existing Installations 


By L. H. MORRISON 


editorial 


N THE never ending struggle to reduce power costs 
the possible application of the Diesel engine to 
various types of drives has commanded the earnest 
uttention of engineers and managers. The question 
here to be answered is, Has this oil engine gained in 
popularity from this close scrutiny? 
In 1921 Power made an extensive examination of the 
number of Diesel engines that had been manufactured 





























GROWTH OF THE DiESEL ENGINE INDUSTRY IN AMERICA 
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that are cold starting, that is, requiring no application 
of a torch, punk cartridge, electric coil, etc., to obtain 
the initial ignition. This limits the number of Diesel 
manufacturers to thirty and excludes those designs gen- 
erally termed “semi-Diesel” or “hot bulb.” 

In Fig. 1 is shown a graph giving the Diesel horse- 
power sold each year since 1898, while from the small 
insert graphs may be obtained the sales from 1920 to 
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Fig. 1—Yearly sales of Diesel engines by American builders 


in this country since 1898, together with the location of 
the units in the several states and in the separate indus- 
tries. The assembled data were published in the March 
1, 1921, issue. 

Since that time the number of firms manufacturing 
Diesel engines has increased, as has also the yearly out- 
put, consequently it was felt that the survey should be 
reopened and data obtained to include up to 1926. 

Owing to existing confusion in nomenclature, the term 
“Diesel” was taken as embracing only those engines 


1926 separated into stationary and marine units. 
separation was not extended to include the earlier 
as the marine sales up to 1921 were only 43,000 

Of the total sold, indications are that not over 


The 
years, 
hp. 
20,000 


hp. have been definitely scrapped, so that at present a 
total of 1,155,775 hp. of such engines manufactured by 
American builders is in operation. 

This should serve to enlighten the engineering public 
as to the real depreciation to be expected from this type 
It was not until 1907 that the American 


of engine. 
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Oiesel Engine Company began to build engines on a 
‘commercial scale, yet investigation reveals that even 


most of the units constructed in 1904 to 1906 are still 


n daily operation. 
Attention is called to the fact that while the yearly 
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sales up to 1926 are based on accurate reports, the total 
shown in Fig. 1 and elsewhere for the year 1926 is 
founded in part on unauthoritative records and may 
contain some errors. It is barely possible that the last 
year’s sales may approach more nearly those of 1925 
than shown in Fig. 1. In examining the several charts, 
the reader should bear in mind that sales made one year, 
in several instances, have been placed in the succeed- 
ing year’s totals. This occurs with part of the engines 
purchased by the Shipping Board and is due to the 
variations in builders’ methods of dating a contract. A 
similar but insignificant error arose when tabulating 
engines the title of which passed only after all install- 
ment payments were made. 

Development in the marine field has received far more 
attention during the last ten years than that in the 
stationary field, yet, as shown by Fig. 1, the yearly 
sales in the latter field have shown the greater increase. 
The total marine installed horsepower, as indicated in 








J —- 


> ace ome = : aS ee — i et 
i910 1 19lh INS wn ) 1 


Fig. B -Yearly sales in important markets 


POWER 61 


Fig. 2, is but 304,084 out of a total of 1,175,775, leaving 
871,691 hp. as the total for stationary service. This, 
if not unexpected for the total power used by the in- 
dustry, is far greater than the requirements of the 
Merchant Marine, which after all must compete with 
the more cheaply built foreign vessels. Outside of the 
Shipping Board’s purchases for the Dieselization of ex- 
isting steamers, most of the marine Diesels have gone 
into tankers, barges, ete., operating in coastwise and 
Lake service. In addition, the encroachment of the oil 
engine has impelled designers of marine steam equIp- 
ment to go to high pressures, improved drives and more 
efficient power units, with the result that the efficiency 
of the steamer is rising steadily. 

In Figs. 2 and 6 the Diesel installed horsepower has 
been segregated by industries and by usage. It is be- 
lieved that these are approximately correct, but the 
exact values should not be used with the same confidence 
as may be those shown in Fig. 1. It is readily perceived 
that the exact duty an engine performs is, at times, 
most difficult to ascertain. For example, an engine in 
a flour mill may be delivering most of its power to an 
electric lighting system operating in conjunction with 
the mill, yet the records may classify the unit as being 
in a flour mill. Many other possible avenues for minor 
errors could be enumerated. 

The charts show the wide application of the oil engine. 
It is impossible to list each separate industry using this 
type of power, and consequently under “General Indus- 
tries” in Fig. 2 are set such widely different applica- 
tions as fertilizer works and piano factories. The 
classification of “Unassigned” covers those installations 
where it was impossible to ascertain what duty was 
being performed by the unit. Such engines are in the 
main of small capacity, under 200 hp., and chiefly part 
of the output of a single manufacturer having a far- 
flung sales organization. 

The survey revealed that a large amount, 17.8 per 
cent, or 209,657 hp., was installed in central stations. 
The greater part of these engines are in municipal 
plants, which is not surprising, as most of the central 
stations under 3,000 hp. capacity are municipally owned 
and it is in such plants that the Diesel shows to best 
advantage. The large holding companies have been 
purchasers of engines, especially for development work 
in rapidly growing communities. In fact the claim has 
been made that the oil engine was the basic factor that 
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made the Florida boom possible. Communities develop- 
ing over night created demands for electricity and other 
conveniences that were met by the installation of a 
small power plant, the capacity of which was increased 
fron: month to month by additional oil engines. That 
the creation of superpower projects has not illy in- 
fiuenced the Diesel is attested by the graphs in Fig. 3; 
it will be noticed that since 1920, when interconnection 
became a matter of common conversation, the sales of 
oil engines to central stations has shown a 
increase. 

The oil-pipe line companies first showed interest in 
the oil engine for pumping service in 1913, and after 
the initial troubles had been overcome, rapidly replaced 
existing steam pumping engines with Diesel units. Of 
the new pipe lines installed since 1917, all have been 
equipped with oil engines and it is almost unthinkable 
that any new system will ever install any power. Most 
of these units are in the mid-continental field, there 
being 170,000 hp. out of the total of 236,020 so located. 
The remainder is divided among the California, Wyo- 
ming and Eastern fields. These totals do not tell the 
entire story, for a considerable part of the horsepower 
classified as “Export” went into the South American oil 
fields. The fact that they were exported is, however, 
the outstanding feature, as it proves that the American 
manufacturer can meet foreign competition. In one 
instance the builder was faced with German competitors 
who had the advantage of cheap labor and low ocean 
freight. 

Several 
“Dredge,” 


rapid 


classifications, such as “Railroad” and 
were absent from the 1921 survey. These 
new items are made necessary by the development of 
the Diesel locomotive and the oil-engine dredge and 
power shovel. These demands have led to the designing 
of light-weight high- and medium-speed engines, until 
900 r.p.m. is accepted as feasible and weights of less 
than 50 Ib. per horsepower are reached by more than 
one designer. 


The electrification of many ice plants has anparently 
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served to awaken owners of obsolete plants to the eco- 
nomic importance of cheap power, and this has en- 
couraged the increased use of oil engines. The majority 
of the units going into the ice and refrigeration field 
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Fig. 6—Allocation of Diesel installations by duty 


have been installed in new plants, for the application of 
oil engines to existing steam-driven compressors is diffi- 
cult and electrification has been more generally adopted 
as the alternative. 

In Fig. 2 the classification “Water Works and Irri- 
gation” does not embrace the hundreds of semi-Diesel 
engines which are so evident in the Texas, Louisiana 

























































































and Arkansas irrigation districts. The horsepower 
shown is for the most part assignable to water-works 
plants. However, much of the total listed as being in 
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central stations is also supplying power to municipal 
water-works pumps in the same buildings. 

The curves in Fig. 4 are the result of an attempt to 
show the increase in installed Diesel horsepower as 
compared to an industry that is admittedly in an ex- 
ceedingly healthy growth. It will be noticed that while 
the central-station industry has experienced the remark- 
able growth in installed capacity of almost 400 per cent 
since 1914, Diesel installations have increased a total 
of over 2,600 per cent. 

But the question arises, Is not the Diesel a type of 
prime mover that is installed only adjacent to oil fields? 
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The curves in Fig. 5 are an attempt to answer this in- 
quiry. While the West South Central States made up 
of Texas, Oklahoma, Missouri, Louisiana and Arkansas, 
show their predominating importance as Diesel markets, 
even New England is using about 11,850 hp. The South 
Atlantic States are using practically 100,000 hp. and in 
the North Atlantic States, where coal is comparatively 
cheap and steam central stations huge and efficient, 
there are over 60,000 hp. in use. The uniformity of 
vrowth of installed horsepower in each of these geo- 
vraphical divisions indicates a gradual acceptance of 
he internal-combustion engine by the country as a 
vhole, rather than a temporary popularity brought 
bout by a local cheapness of fuel oil. 
The allocation by states of the engines sold since 1904 
shown in Fig. 8. It must be remembered, however, 
1at in some instances, after installation in one state, 
igines have been removed to other states and even 
‘ported. Where the facts were known, the proper 
anges have been made, but it is impossible to state 
finitely that minor errors do not exist. 


POWER 63 


While the four-stroke-cycle air-injection Diesel was 
the earliest type. the two-stroke cycle was adopted by 
several European builders to obtain a greater output 
per cylinder volume. Until 1921, excepting semi-Diesels 
and a tew high compression engines, the use of airless 
injection or, as it is generally called, solid-injection, 
was not common. Those builders of four-stroke-cycle 
solid-injection units, overcoming the difficulties en- 
countered with any new principle, rapidly found a 
market for their products. However, the same advan- 
tage in horsepower sold possessed by the air-injection 
type in 1921 has been retained throughout the several 





Map shows Diesel horsepower iustalied in cach state 


years. The two-stroke-cycle  solid-injection engines 
show a startling development since 1923. This is due to 
the fact that in 1924 a builder of semi-Deisel re- 
designed his product to make it cold starting. Since the 
output of this builder is large, the curve for the two- 
stroke-cycle type mounts rapidly to a total for 1925 of 
115,000 hp. It has been the large number of such units 
in sizes of 300 hp. and less that has held the average 
unit capacity of all Diesel engines to under 500. 

As indicated, the sales for 1926 are partly estimates, 
and the only type not showing a slight loss is the four- 
stroke-cycle solid-injection. This is attributable to the 
developments in the railroad locomotives and to South 
American oil pipe lines. 

Acknowledgment must be made of the assistance 
received from F. J. Murray of Power's research bureau 
in the collection of data. The many engine builders re- 
sponded readily to the request for sales data, even 
though it involved considerable clerical work, and in 
several instances manufacturers threw aside traditional 
policies in the effort to make the survey complete. 
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Boiler-Room Inefficiency Often Fault of 
Plant Managers 
sY F. N. ERVINE 

It has been the writer’s fortune in over twenty years’ 
experience as an engineer to come in contact with a 
number of plant executives and engineers, mainly in 
connection with testing and developing boiley efficiency. 
In most cases the plant was small or of medium size, 
not large enough (according to the manager) to justify 
employing a competent engineer, so that the plant execu- 
tive, in addition to his duties in the factory, had to 
supervise the work of the engineer, very much to the 
deteriment of the power plant. 

Often enough, neither the engineer nor the plant ex- 
ecutive had any conception of what boiler efficiency was 
or how it was obtainable. Their ideas were many and 
varied and ranged from the ridiculous to the fairly 
reasonable. They did not associate combustion with 
boiler efficiency, but thought that higher boiler efficiency 
would follow as a matter of course if the heating sur- 
faces were kept clean. 

I was discussing the various merits of a plant with 
one of the minor executives who claimed to be a tech- 
nical engineer. He ridiculed the chief engineer of the 
plant for devoting the greater part of his time in the 
boiler room to improving the boiler efficiency by increas- 
ing the CO, content in the flue gases. This executive 
could not see in what way boiler efficiency could be im- 
proved by increasing the CO.. 

For some reason or other the chief engineer left the 
plant and was replaced by one of the shift engineers. 
Just previous to my taking charge of this plant, I had 
occasion to visit it again. It was interesting. The 
first thing I noticed was that every few minutes the 
fireman would strike with a hammer at the valve gear 
of the boiler-feed pump. I was informed that if he 
stopped the pump would stop also. The next thing noted 
was the CO, recorder. It indicated about 4 per cent 
and I was informed that, owing to the low setting of 
the boiler, it was impossible to do any better. The flue- 
gas pyrometer on one of the boilers indicated that the 
temperature of the escaping gases was about 950 deg. F. 
As I was leaving the engine room, the piston on the 
main engine pounded against the cylinder head. I was 
about to hasten my departure, but on second thought 
decided to see what would happen. Nothing happened; 
the chief engineer just glanced at the engine and let it 
go at that. 

Although I had a free hand in making adjustments 
in this plant and was able to make a monthly saving 
of $800 almost from the start, the plant executive would 
not agree to employ a competent engineer and pay him 
a salary commensurate with his ability. He claimed 
that the size of the plant did not justify the increased 
expenditure. The chief engineer of this plant at that 
time was receiving 82! cents an hour. I wondered how 
large a plant had to be before a chief engineer could 
receive a decent salary. 

In other cases the human element was not taken into 
consideration in developing boiler efficiency. The man- 
agement expected efficiency to follow automatically as a 
result of improvements in the plant equipment. 

Recently, I was called into a factory, one cf the 
largest in its line in this country, where the general 
manager complained of the condition of the power plant. 
it seems that he spent thousands of dollars in improve- 
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ments, and that just as rapidly as these improvements 
went in, they broke down. I learned that the chief engi- 
neer of this plant was receiving 69 cents an hour. The 
general manager felt insulted when I suggested that he 
employ a competent engineer and pay him accordingly. 

It has been my experience with a score of power 
plants ranging in size from 250 to 30,000 hp., employ- 
ing small boilers, that the average boiler and furnace 
efficiency is about 45 per cent, where the boilers are set 
six feet above the grate and are horizontally baffled, 
or about 50 per cent where the boilers are vertically 
baffled. This state of affairs, I submit, is a reflection 
not only on the engineers that operate them, but even 
more on the executives who refuse to make expenditures 
for necessary improvements or to pay salaries that will 
attract competent engineers. 


Cleaning Condenser Tubes 


Laboratory experiments by the Elliot Company indi- 
cate that the proper acid concentration to use in remov- 
ing condenser-tube scale is a 2.5 per cent solution by 
volume of hydrochloric acid for a treatment of one 
hour’s duration. These laboratory tests further indi- 
cated that if it was more desirable, either from the 
viewpoint of economy or from that of time required 
to clean the condenser, a 1.25 per cent solution of acid 
could be used for a two-hour treatment, or a 5 per cent 
solution for a treatment of one-half hour’s duration. 

With regard to applying this method of acid cleaning 
of the tubes to actual practice, it is strongly rocom- 
mended that the tubes be first thoroughly water-tested 
in order to avoid any possibility of getting acid into 
the condenser hotwell and subsequently into the boilers. 
As a further precautionary measure wherever feasible, 
periods of treatment should be longer, which will per- 
mit of a correspondingly smaller acid concentraticn. 
As far as the effect of the acid on the tubes themselves 
is concerned, there is little cause for worry, as the 
laboratory experiments revealed that a section of clean 
Muntz tube, when immersed in a 2.5 per cent solution 
of hydrochloric acid for one hour, experiences a loss 
in weight of only 0.038 per cent. This same test when 
applied to standard fiber packing showed that the pack- 
ing did not decrease in weight in the least and did not 
deteriorate in any way, as far as could be observed. 

The circulating water system in the 20,000-sq.ft. sur- 
face condenser with which this report is concerned, 
holds 46,500 Ib. of water, or 5,580 gal. For a one-hour 
treatment 140 gal. of commercial hydrochloric acid 
should be used. This acid costs $1.85 per cwt., and 140 
gal. would weigh about 1,390 lb. The cost of this acid, 
therefore, at the existing market price would be $25.75, 
or if it is desirable to use a two-hour cleaning period, 
this price would be cut in half, inasmuch as only one- 
half the quantity of acid would be required. It is, 
therefore, evident that this acid method of treatment 
is not only efficient, but also a cheap method to use, 
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FIGURES MADE PUBLIC RECENTLY by the Chicago & 
North Western Railway, which operates two Diesel- 
electric locomotives at the business pier district of 
Chicago, show a daily average of repairs of sixty-three 
cents for each locomotive, as against $16.20 for a steam 
locomotive engaged in the same work. 
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Reports That Diseredit 
Their Makers 


VERYONE knows the plight of expert witnesses. 
The frequency with which experts have taken 
diametrically opposite points of view has led to sus- 
»picion and to such expressions as that striking crescendo, 
“Lies, damn lies and expert testimony.” This tells at 
what cost of reputation some of the fat fees of the past 
have been won. Nothing so destroys the confidence of 
the layman as complete disagreement by experts on mat- 
ters where approximate accord seems easily attainable. 

A case in point in the power field is the making of 
reports on the advisability of purchased or home-made 
power. It is notorious that the analyses of various 
interested parties often differ enormously. One report 
will show that it is far cheaper to buy all power, while 
another will demonstrate with equal clearness that 
equipment to generate power locally will save its cost 
in two or three years. Such a case occurred recently in 
connection with a large new hotel, and it is typical of 
hundreds of others. 

With such reports on his desk, both from engineers 
supposedly competent and honest, what can the owner 
do but throw up his hands and ask ‘“‘Who’s loony now?” 
Perhaps both reports are honest after a fashion. There 
are generally many factors that cannot be estimated 
closely. These give an opportunity for the exercise of 
conscious or subconscious bias. One man puts interest 
and depreciation too high; another places them too low 
or neglects them altogether. One over-estimates the 
additional coal and labor required for power generation; 
the other forgets all about rental value of space occupied. 
And so it goes in one detail after another until the 
final conclusions are as far apart as the poles. 

For the sake of the good reputation of engineering, if 
for no other reason, it is greatly to be hoped that the 
parties to this ever-repeated argument may finally be 
able to agree on a few fundamentals, so that the reports 
submitted by opposing interests may be within gunshot 
of each other. 


Diesel Industry Is Active 


| tarcenpie no other prime mover has been so sur- 
rounded with charges and countercharges as has the 
Diesel engine. In fact. no machine has received as 
much proportionate attention in the engineering publi- 
ations and in the daily news columns as has this oil- 
burning engine. Unfortunately, much of this informa- 
‘ion has not been free from bias, and whether one is 
onvineed that the Diesel is to become the predominat- 
ng power generating unit or is a distinct failure, 
argely depends upon who is the second party to the 
onversation. 

While data may be interpreted as the mood of the 
nvestigator may dictate, facts are facts and, when 


approached with candor, cannot be misunderstood. It 
was for this reason that a few years ago Power con- 
ducted a survey to ascertain the facts as to the number 
of engines installed, their horsepower and the like. 
Since the end of the War the number of firms engaged 
in the building of this type of internal-combustion en- 
gine has tripled, while the yearly horsepower has in- 
creased several hundred per cent. 

This activity has prompted a continuation of the sur- 
vey to bring it up to date, the results of which appeat 
on another page. That over one and a quarter million 
horsepower are in operation at the present time mav be 
taken as proof that the Diesel engine is of vital impor- 
tance in the power-generation plans of this country. 
While it is natural to assume that the oil-burning en- 
gine would be most in evidence in the states adjacent 
to the oil fields, the survey reveals that no single state 
is without at least one installation. Apparently, it is 
an economical power even in those states where a net 
work of transmission lines exists, although the low 
rates on the Pacific Coast seem to be a handicap even 
in the face of cheap fuel oil. 

The amount of horsepower sold and the percentage of 
gain each year probably should not be taken as indic- 
ative of an unduly prosperous condition of the manu- 
facturers. What the industry needs at the present time 
is less disturbance from the hasty formation of new 
companies to bring out strange or unusual designs. 


Dished Heads— 
Why Not Make Them Right? 


OR years there has been an irrational element in 

the design of dished heads for pressure vessels, includ- 
ing boiler drums. The existence of this condition has 
been recognized after a fashion, but nothing much has 
been done about it. It is as if everybody agreed to act 
on the assumption that two and two make six, while 
readily admitting as an academic proposition that four 
is the correct summation. 

Present custom calls for the design of a dished head 
as a portion of a sphere of a radius not greater than 
the diameter of the boiler shell. It is true that a com- 
plete spherical shell of this diameter, of the same thick- 
ness and subjected to the same fluid pressure, would 
show a fiber stress equal to that in the cylindrical shell. 
The trouble lies in the attempt to take a small portion 
of this spherical surface and attach it to the cylin- 
drical shell by a knuckle of relatively small radius. The 
sudden reduction in radius at the knuckle sets up 
stresses far exceeding those in the shell. To put it 
simply, the knuckle tends to straighten out when pres- 
sure is applied. 

The cure for such undue stresses is definitely known 
and needs only to be applied. Perhaps nothing more 
profound tran the easy practice of “faking’’ ellipses 
with arcs of circles prevented its adoption years ago. 
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Both theory and experiment show quite definitely that 
the elliptical section is best. 

That the ellipse is the natural form is indicated by 
the fact that heads of ordinary design tend to assume 
that contour when subjected to excessive test pressures. 
Consideration must, of course, be given to the propor- 
tions of the ellipse; that is, to the ratio of the depth 
of dish to the diameter of the shell. If it is not less 
than one-quarter, the maximum fiber stress in the head 
will never exceed that in the shell provided the manhole 
opening (where present) is properly reinforced. This 
question of reinforcement is just as important as that 
of head contour and much more difficult, but that is 
another story. 

The point here is that the means are at hand to im- 
prove the design of boiler drums and other pressure 
vessels and that nothing visible stands in the way of 
adopting it at once, beyond the simple matter of making 
new dishing dies of elliptical section. 

These thoughts were brought to life by the battery 
of papers turned loose on the subject last week at a com- 
bined meeting of welding and mechanical engineers in 


New York City (see page 72 of this issue), but Power 


need not plead guilty to recent conversion. In the May 
26, 1914, issue may be found this statement: “As a 
matter of fact, any rule of the (customary) form 
assumes that the head is stressed as a sphere and is in 
consequence essentially incorrect.” 

If any reader can think of some good reason why 
dished heads should not be made of elliptical section, 
now is a good time to speak up. 


Don’t Ruin a Machine 
in Erection 


ANY a machine is wrecked before it turns a 

revolution. At least one turbine failure was 
forestalled when somebody chanced to see the erectors 
drop the rotor from the crane to the floor. Superficial 
inspection showed no damage, but a close examination 
of bladings showed the beginnings of serious injury. 

How often are turbines and similar high-speed ma- 
chinery bumped or scratched during erection? How 
many erectors will tell about such occurrences? Things 
that seem to be insignificant may lead to a serious acci- 
dent, and failure to report every untoward incident 
may be paid for by somebody’s life. For the intelligent 
mechanic in charge of setting up a machine there is 
little excuse. He knows, if he is up to his job, that in 
high-speed rote‘ive parts even a scratch on the surface 
may induce local concentration of stress that will result 
in a growing crack and final breaking of the rotor. He 
is responsible for the utmost care to avoid severe 
handling of such parts, and should regard it as his 
high duty to report anything abnormal in the machine 
or its handling, so that those better informed than him- 
self may discuss the possibilities or at least have a full 
understanding of what they are doing when they as- 
sume responsibility for operating the machine. 

But what is to be done with the ignorant laborer 
who accidentally drops a timber on a turbine shaft or 
Wheel? It is futile to expect him to report his mis- 
deeds. One obvious remedy is to keep the vital parts 
of a machine covered up securely except when they are 
under the direct observation of skilled men who are on 
the alert to prevent any damage to the machine under 
their care. 

A helpful device is for the plant management to detail 
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the operating engineer to watch the erection of new 
machinery and to authorize him to interfere with the 
work when he considers it necessary. In the building 
of a new plant the man selected to operate it makes a 
splendid observer, a sort of super-inspector. If he has 
authority to stop construction when he sees things going 
in that he knows will have to be changed before the 
plant can run smoothly or safely, expense and danger 
are reduced. An intelligent man can be trusted not to 
interfere needlessly. 

Whatever the method, the result must be secured. 
As far as it is humanly possible, the engineer mus* 
know with certainty that his machinery comes under 
his care without injury that is not known to him. 


Condensing Surface 
a Diminishing Factor 
NLY a few years ago it was common practice with 
the steam conditions then existing in power plants, 
to install condensers with two to three square feet of 
cooling’ surface per kilowatt-hour. A study of the 
central stations that have recently been put in opera- 
tion reveals that the present practice runs from one to 
one and one-half square feet per kilowatt, while some 
plants have even less than a square foot per kilowatt. 

Much of this improvement has been due to develop- 
ments in the condenser design, to better utilization of 
the cooling surface, more certain air removal, and im- 
proved steam distribution. Recent discussions indicate 
that further gains may be made in these and other 
directions. 

Recognition should be given to the effect of higher 
steam pressures and temperatures in lessening the total 
steam required per kilowatt in steam turbines and hence 
lessening the heat per kilowatt-hour that is discharged 
to the condenser. The use of bleeder heaters also has 
considerable effect on the amount of cooling surface re- 
quired in the condenser. For instance, a recent paper 
shows that with twelve hundred pounds pressure seven 
hundred degrees F. temperature, twenty-nine inches 
vacuum and four bleeders, the steam discharged to the 
condenser is eighteen per cent less than if no bleeders 
were used. This will effect an appreciable reduction in 
condenser surface. The combined eftect of high pres- 
sure and bleeding is also brought out forcibly by the 
following figures: Each pound of steam at these high- 
pressure conditions supplies about 1,275 B.t.u. to the 
turbine, of which 305 B.t.u. is converted into work, 400 
B.t.u. is absorbed by the four bleeder heaters and 570 
B.t.u. only is discharged to the condenser. 

When one recalls that 950 B.t.u. was the value usually 
assumed for the heat to be removed per pound in a 
condenser operating under former low-pressure plant 
conditions, it is evident that condensers will occupy a 
diminishing sphere of influence in the new high-pres- 
sure, high-economy plants of the future. This will also 
lessen the auxiliary power required for condenser 
purposes, 

While condenser surface is diminished under the new 
conditions, additional heat transfer surface must be pro- 
vided with the turbine in the form of heating surfaces 
in bleeder heaters. The temperature differences in 
these heaters are several times that existing in a con- 
denser. Hence, relatively less surface is needed to effect 
the heat transfer, although the 


pressures at these 


points will demand heavier and more expensive tube 
construction. 
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Ideas From Practical Men 


Readers are urged to use this department for the ex- 
change of practical operating information. A minimum 
| of five dollars will be paid for contributions accepted 
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Hiring and Discharging Help in 
the Power Plant 
A good deal has been written upon the subject of hir- 
ing and firing in the power plant, but most of this, be- 
ing from the point of view of the losses incurred by 
these changes, must I think contain a lot of guesswork. 
It is usually assumed that every time you fire one hand 


and hire another there will be a loss for one’s firm, but 


a little reflection should suffice to convince one that this 
is far from being a fact. 

Not long ago I was compelled to discharge a fireman. 
He had been a long time about the place, too long in 
fact, as he thought he owned it, which was the prin- 
cipal reason for moving him on. He appealed to the 
powers that be and, while they advised reconsideration 
on my part, I carried my point, and his successor, after 
the first week, more than saved his wages in our coal 
bill alone, while the firm, instead of having a man in 
a groove, have a smart young man on the alert all the 
time for advancement and anxious to oblige everyone 
about the place. Of course, some will say this is an 
exceptional case, but I do not think so; similar ones 
could undoubtedly be found in many other plants. 

The man in a groove about a power plant is better in 
every way for a change, and shifting such men can only 
result in gain to the company, never loss. I do not 
mean that men who have grown old in the service of the 
firm should be hustled out under any available excuse, 
generally their long experience is still valuable. 

The plant engineer who looks upon changing men 
solely as a loss is himself badly in need of a change, 
as it is quite evident such a man is at a standstill and 
afraid to move because of this bogey. Although need- 
less changing of one’s staff is not advisable, it is a 
different matter when one has a definite object in view. 
Many discharges may have to be made before the right 
man gets in the right place. Sometimes we have labor 
troubles apart from the men. Quite recently, the young 
lady clerk who was my special property, resigned, and 
[ thought she could not be replaced without considerable 
trouble. Her successor came along with piles of ref- 
erences and appeared to have previously done her work 
most satisfactorily, and in about seven languages, but 
while with me I never discovered any language that 
would convey to her mind the knowledge that our motors 
lid not run about the streets on four wheels, or that 
ve did not boil clothes in our boilers, and no matter how 
| tried she showed no interest in power-plant work and 
it my suggestion she gave up the attempt. In her 
lace I obtained a girl direct from school without ref- 
‘rences except from her schoolmaster, and from the first 
day I saw that power matters would interest her, and 
vithin a short time she was even more proficient than 
he one I thought could not be replaced. 

Such incidents have always been happening in power 

lants and other businesses, and it is to be hoped in 


the interests of progress they always will, and the less 

said about the losses in labor changes the better. The 

man who is always looking for a loss is pretty sure to 

find it. F. P. Terry. 
Belfast. Ireland. 


Changes Made in Stoker Drive To Facilitate 
Driving Grate Backward in Emergencies 

Every once in a while something will happen to a 
traveling-grate stoker even if every precaution is taken 
to maintain it at its highest efficiency, and quite often 
in such cases the reversing of the grate for a few 
inches will clear the obstruction. 

In order to move the grate backward by motor, not 
only do provisions have to be made for reversing the 
motor, but a method must be provided for driving the 
grate backward, the usual means of doing this being 
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Reversing switch in motor circuit and locking pin in 
stoker mechanism permit driving grate backward 


the employment of a large wrench with about three 
men on the handle. It can be accomplished by motor 
as follows: 

A two-pole double-throw switch is inserted on two 
phases of the three-phase circuit leading to the motor, 
and connected as indicated by the dotted lines to give 
rotation in either direction. As the driving mechanism 
on the stoker is designed to drive in one direction only, 
provision has to be made for locking the driving disk 
and faceplate. This can be done by removing the reg- 
ular driving pin from its normal position and inserting 
it in a hole drilled through both plates, as shown. This 
permits the grate to be driven backward by the motor 
and makes the operation of the stoker much more 
flexible than before, E. J. MORRISSEY. 

Aurora, IIL. 





The Design and Operation of a 
Blowoff Tank 


As inquiries appear from time to time in the columns 
of Power as to a rule for determining the size of a 
blowoff tank, I should like to contribute some sugges- 
tions from experience with blowoff tanks, which may 
throw some light on this subject. 

The blowoff tank is provided as a low-pressure cham- 
ber usually vented to atmosphere to receive and cool 
the boiler blowdown before it passes to the sewer. 

It has been the practice of the Detroit Edison Co. 
in its central heating plants to use blowoff tanks and 
to cool the blowdown with cold city water before it 
enters the tank. It has been demonstrated that if this 
cooling action is not sufficient, the tank is subjected to 
objectionable hammering. 

The following, with the illustrations Figs. 1 and 2, 
describes briefly a typical blowdown apparatus which 
takes care of a plant with six boilers totaling 120,000 
sq.ft. of heating surface and operating at 160 lb. gage. 

The blowdown enters the tank tangentially through a 
special siphon fitting (Fig. 2) to which the city water 
at 40 lb. gage and an average temperature of 52 deg. F. 
is supplied. Originally, the city water was supplied to 
the bottom of the tank, from which it was drawn in 
with the blowdown through the action of the siphon 
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Fig. 1—Arrangement of blowdown tank with siphon 
fitting and connectiois 
fitting. The reduced cooling effect at the siphon fitting 


owing to supplying a mixture of blowdown and city 
water caused serious hammering. The siphon line from 
the base of the tank was then closed and cold city water 
supplied direct to the siphon fitting, after which the 
operation was noiseless. 

Both the city water and the total discharge from the 
blowoff tank are metered, and results show that on the 
average the city water used is about three times the 
actual quantity blown down. 

A typical meter chart on the blowdown shows the 
amount of city water flowing continuously during the 
period of blowing down at about 120,000 Ib. an hour, 
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each blowdown raising the indication to 220,000 Ib. pei 
hour for about one minute, with two minutes elapsing 
between blows. This chart, when computed by planim- 
eter, reveals the relation of city water to blowdown 
as about three to one, whereas at the instant of blowing 
a valve the rate of flow of blowdown and city water are 


about equal. The resultant temperature of 132 deg. of 

















Fig. 2 


Detail of siphon fitting 


the water going to the sewer would indicate an excess 
of city water over what is required. 
Example: 

Heat of liquid at 160 Ib. gage 


343 B.t.u. per tb. 





Heat of liquid at 132 deg. F. 176 = 
Heat lost to city water a 

Heat of liquid at 132 deg. 100“ * 

Heat of liquid at 53 deg. — ' 
City water absorbs ae oe 


243 — 79 3.075 lb. city water per pound of blown- 
down, which checks the ratio of metered quantities. 

It is not necessary, however, to cool the blowdown as 
low as 132 deg. Theoretically, a pound of city water 
under these conditions is about all that is required per 
pound of blowdown: 








Heat of liquid at 160 lb. gage 343 B.t.u. per lb. 
Heat of liquid at 212 deg. ig ae 0S 
Heat given up to prevent flashing 163 “““ “ “ 
Heat of liquid at 212 deg. ee eS 
Heat of liquid at 53 deg. ae SS 
Heat gained by city water moe “¢ee @ 


163 —- 159 = 1.026 lb. city water per pound of blowdown. 

However, in the case previously mentioned, the city 
water flowing continuously at approximately the same 
rate as the blowdown, the latter being intermittent, 
causes the ratio of 3 to 1 and the resulting temperature 
of 132 deg. 

As to the tank itself, since its function is simply that 
of a closed chamber at atmospheric pressure floating 
on the line between the sewer and the blowdown line, 
its size is of little importance provided the overflow pipe 
is adequate as to diameter and level above the sewer 
connection to handle the total amount of blowdown and 
cooling water. If a drain cannot be provided large 
enough to handle this rate of flow, it would be quite 
simple to figure a tank of dimensions such that the 
rising level in the tank, due to the incoming blowdown, 
would not reach the top in the length of time required 
to blowdown one valve. The level could be allowed to 
recede again to the overflow level before opening the 
next valve. C. T. VAN DUSEN. 

Detroit, Mich. 
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Middle Age and Opportunity 


I have been much interested in the articles that have 
appeared recently in Power on “Middle Age and Oppor- 
tunity,” and I doubt if I can add much to what has al- 
ready been said, but I cannot resist the temptation to 
say a few words at least. 

Unfortunately, I did not have the opportunity to at- 
tend college, but if we are to be relegated to the scrap 
heap in the very prime of life, as some wouid have us 
believe, I doubt if I have missed much. In 1896, after 
teaching in a country school, I entered the old regular 
army with the intention of gaining a knowledge of the 
rudiments of engineering. I did not hesitate to make 
my wants known and found the officers always willing 
to help me. Upon my discharge in 1902, I was well 
prepared to cope with the ordinary subjects of the pro- 
fession and have been actively engaged ever since along 
the same line. 

Sometimes I think one should take stock of himself 
eccasionally, and the following questionnaire seems to 
fil into the present subject very well in this respect: 
How old are you? How long have you prepared? What 
were your subjects? Do you practice your knowledge? 
Have you been successful? Have you held good posi- 
tions? Do you like engineering? Have you saved for 
a rainy day? What will you do when retired? Why 
don’t you quit? What is wrong? 

May I offer a suggestion? Perchance no one will take 
exception, and it may prove a guide to some of our 
younger men. 

It seems to be the prevailing sin among our students 
entering upon life’s work to accept any old job at any 
old price. While there is logic in such a practice if 
accepted by both employer and employee in good faith, 
| am inclined to think the employer commercializes some- 
times upon the anxieties and ambitions of the student 
employee, to the extent that in the end the student in- 
jures himself financially and lowers the dignity of the 
profession and those already established. 

Mr. Gibbons, in his letter in the Nov. 23, 1926, issue, 
seems to have hit the nail on the head when he cited 
the tendency of the employer to refuse employment to 
men past 50 or 55 because of releasing them a few years 
later without means of support or a pension. At first 
thought that seemed plausible and answered the ques- 
tion satisfactorily, but let us give it further consider- 
ation. 

Practical experience is undoubtedly the best teacher, 
and after a busy life during which I have employed and 
bad charge of large numbers of men, | find that men 
who have lived a good clean life up to 60 or 70 years of 
age are in many instances preferable to the younger class. 

There is still another solvent in this matter that 
tends to explode the whole works and prove the falsity 
it our present foolhardy method, and that is the results 
achieved during the World War. One must remember 
that our young mechanics, engineers, scientists, etc., 
were called from their studies, shops and laboratories 


to meet the needs of those terrible days. At home, in 
the same shops and laboratories were employed those 
above 40, 50, 60 and possibly 70 years of age. Our in- 
dustries were never put to the strain before or since to 
meet the demands. The results speak for themselves. 
These matters need just the publicity they are receiving 
and I hope a more broadminded vision may come to those 
responsible for many of the present conditions. 
Kokomo, Ind. ARTHUR C, HERREN. 


Why Is the Vacuum Low? 


Referring to the inquiry of A. W. Napier in the 
Nov. 16 issue “Why Is the Vacuum Low?”, it would 
appear, from the readings given, that the trouble is 
shortage of circulating water. As will be noted, there 
is about one-third load on the unit, yet there is from 
20 to 26 deg. rise in the temperature of the circulating 
water. It can be easily seen what would take place if 
the condenser were fully loaded, as condensers are gen 
erally designed for a circulating-water temperature of 
70 deg. When the temperature water is much above 
this point and the amount of circulating water is re- 
duced or throttled, the condenser does not function 
properly owing to improper distribution of the small 
amount of water; also, in such cases the vacuum pumps 
are forced to handle considerable hot vapor or steam, 
which reduces their capacity enormously. 

Conditions regarding vacuum are sometimes benefited 
by having a spray of cooling water injected into the 
suction pipe of the vacuum pump. This cooling water 
will act as a condensing medium for the steam that is 
being drawn into the pump and will also cool the air, 
allowing the pump to carry a considerably larger flow 
with an appreciable increase in vacuum. 

It may be possible that the circulating water pump is 
not functioning properly, as a rough check on the tem 
perature shows less than 1,500 gal. of water per minute 
is being pumped. JOHN F. Hurst. 

Louisville, Ky. 


The data submitted by Mr. Napier point to an exces- 
sive air leakage or almost complete failure of the dry 
vacuum pump to function. It does not, however, ac- 
count for the high temperature of the condensate. The 
readings under this heading look as if they were taken 
in the exhaust pipe leading to the condenser rather than 
in the hotwell. 

A test of the dry vacuum pump would aid in locating 
the cause of the trouble. This could easily be done by 
blanking off the suction at the pump and inserting a 
nozzle or orifice of suitable size for the capacity of the 
pump. If this test proved that the pump was all right, 
then the turbine seals and all pipe joints as well as 
the turbine casing flanges at the vacuum end should be 
inspected. 

Should there be no dry vacuum pump and only a wet 
vacuum pump is used, it would be well to make sure that 
the pump valves are in good condition and that the 
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spring tension on the valves is practically the same as 
it was originally. Too much tension would not allow the 
pump to free itself of air at high vacuum. 

The circulating pump readings would indicate that the 
pump was not pumping to capacity, but that it was 
pumping ample for the load. 

Low vacuum would of course be responsible for a 
higher water rate on the turbine, which in turn would 
cause the temperature of the discharge water to go up. 
Nevertheless, a vacuum of 26 in. at least should be at- 
tained without difficulty. I believe excessive air leakage 
or failure to handle the air is the principal cause of 
trouble. WILLIAM F. O’REGAN. 

Boston, Mass. 


Beware of Portable Electric Lights 
in Boilers 


The editorial in the Nov. 23, 1926, issue entitled 
Beware of Portable Electric Lights in Boilers,” is 
ceserving of a great deal of thought by readers of 
Power, because it concerns the safety of workmen. One 
ef the safest arrangements I have seen for use inside a 
boiler was a 200-watt vaporproof fixture mounted on an 
arm with a pipe tripod standard and all the wiring in 
jipe. When the manhole was opened, the lamp-stand 
«rm was pushed into the drum and the workman could 
slide in past the pipe and have plenty ef light to see to 
do his work. 


sé 


Another satisfactory arrangement was B.X. cable 
with a standard waterproof marine portable fixture 
with guard and hook. In one tube on each end of the 
¢rum a wood standard had been set up about 3 ft. high 
and a -in. rope stretched from one standard to the 
other. On this rope the light was hung, and it could 
be pushed to whatever position needed. This B.X. 
cable makes a substantial cord that will stand abuse, 
and where a three-conductor cord is used, with the 
fixture shell thoroughly grounded, little 
danger of shock. 


there is 


Another hazard that receives little attention from 
workmen is an electric drill or other tool operating on 
110-volt alternating-current three-wire lighting cir- 
cuits. Many electric drills are fitted with a red wire 
tor grounding and many factories are insisting on three 
conductor cords on all drills, nevertheless workmen are 
still badly hurt owing to the fact that drills are being 
operated on three-wire circuits with the drill and neutral 
wire not properly grounded, so that under certain con- 
Citions the workmen can get shocked at a potential of 
220 volts. 

Safety precautions are too frequently accepted as a 
necessary evil, and it often happens that the employee 
who is warned the most about being careful gets hurt 
because he is too obstinate to accept the safety in- 
spector’s advice. 

This calls to mind an instance where an employee was 
saved from more serious injury by a= safety 


cover being locked shut. 


switch 
It was on a 75-hp. inductor 
workman made a practice of pulling the 
switch without tripping the compensator first, and the 
A sign 
was painted on the safety switch, “Always trip com- 
nensator before pulling switch,” but to no avail, for 
the workman persisted in doing it in his own way. 
This motor was driving a direct-current generator on a 
battery-charging outfit, and one day this workman 


motor. lhe 


switch blades became badly burned by arcing. 
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julled the switch with 75 amperes on it and the con- 
fined gases from the arc blew the cover open and the 
flash singed his hair and eyebrows, so now he is one 
of the best safety-first men in the factory. 

Modern high-tension work is quite carefully guarded 
and disconnect switches are usually grounded on the 
dead side when men are at work on equipment to which 
they connect. Most companies require chains on high- 
tension lines while work is being done on them, but the 
average workman on low-voltage circuits does not seem 
tc realize that he can be badly, even fatally, hurt. 

Chicago, Il. CARL WILDEY. 


Alcohol Keeps Plant Apparatus 
from Freezing 

The article by Frank T. Ward in the Nov. 23, 1926, 
issue, “Alcohol Keeps Plant Apparatus from Freezing,” 
is a timely one at this season of the year. 

When using alcohol or any of the anti-freeze solu- 
tions, a certain amount of caution should be taken when 
preparing the solution and also when opening up the 
apparatus for cleaning or inspection, as cases have been 
known of men being injured through explosions when 
naked lights have been used, or being overcome by gas 
fumes. 

The anti-freeze mixtures in the following table have 
viven satisfaction. For best results a hydrometer 
should be used and the water and alcohol should be 
well mixed. 


WOOD ALCOHOL AND WATER SOLUTION 
or ent Por@cak Seacihis 
Pemperature Woeater \lcohol Gravity 
tO deg. PL above zere.. 80) 20 0 969 
Zero f 73> 25 0. 963 
De aire, DOlOW BETO... sis sos mu. eas aewrccoes of 40 0 951 


It denatured alcoho] is used. 15 per cent more is re- 
quired as its freezing point is 10 dey. higher than wood 
alcohol. 


GLYCERIN AND ALCOHOL SOLUTION 


: tor Cont Per Cent PoC 
Peniperature Vleobn Ciltcerin Water 
15 to 36 deg. FL above zere 10 1 89 
Down to 5 deg. below zers ) 15 70 
Down to 15 deg. below zere 17 17 60 
Winnipeg, Man. O. G. A. PETTERSSON. 


Prolonging the Life of Furnace 
and Ashpit Doors 


Referring to the letter in the Oct. 19, 1926, issue, by 
W. H. Wakeman, on “Prolonging the Life of Furnace 
and Ashpit Doors,” I have witnessed some firing such 
as he describes, where the fireman shoveled the coal into 
the furnace until it ran on the floor, and then threw 
several lumps on the dead plate tor good measure. In 
this particular plant the doors were warped until they 
would not shut by an inch. With reference to the long 
life of furnace doors and linings, I know of several sets 
that have been used 30 years and are seemingly as good 
as the day they were put in service. They are of heavy 
construction and have linings about 2-in. thick wit] 
openings the shape of a cross in the center. Myr. Wake- 
man speaks of furnace-door linings not being perforated 
sufficiently, and for that reason they burn out in a short 
while. I believe that perforating door linings can be 
carried to extremes. I have seen linings that were about 
all holes, and they lasted only a short time. 

Another theory that in my opinion does not work out 
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in practice is that when the ashpit doors are closed and 
the damper left open, the grates are burned and warped. 
1 do not believe that the grates are any hotter when 
the ashpit doors are closed than when the damper in the 
<tack is closed, provided the damper closes tight and is 
not just a makeshift. Clean coal or coal with a small 
percentage of ash, say below 6 per cent, also the fre- 
quent shaking of the grates, keeps the hot coals in 
contact with them, and even if the boilers are not forced 
beyond rating, the grate repair bills will be high. I know 
of one large service company that stopped using a high- 
erade low-ash coal on account of excessive grate 
repairs. 

Keeping the grates comparatively clean of ash and 
clinkers tends to shorten their life. One has only to 
observe that the front section of the grates burn out 
much more quickly than the back sections. This is 
caused by constant stoking of the fires in front, which 
keeps the grates clean, while the back end is protected 
by a deposit of ash and clinker. Where grates are used 
that can be reversed, changing them when the front ends 
vet pretty well burned out will prolong and sometimes 
even double their life. J. W. STEPHENS. 

Staunton, Va. 


Arranging a Belt Tightener in a 
Limited Space 

Referring to the article in the Dee. 14, 1926, issue 
on “Arranging a Belt Tightener in a Limited Space,” 
1! doubt if the arrangement shown would prove to be 
satisfactory. 

The weight is suspended from a sheave hung on a 
shaft of considerably smaller diameter than the sheave. 
Wound around this shaft is a cable that forces the 
tightener to bear against the lower side of the belt. 

My opinion is that the shaft is so small that the 
tightener will move in one direction only, and that is, 
upward. It will not move downward and lift the weight 
whenever there is a change in belt tension caused by 
variation in humidity or variation in load. This, there- 
fore, is a point against it. The arrangement would 
always have the tendency to make the belt tighter. 
During a sudden peak load the weight would pull the 
tightener upward, and there it would stay, maintaining 
tne belt in its extremely tight condition during the fol- 
lowing low load. W. F. SCHAPHORST. 

Newark, N. J. 


Why the Tubes Burned Out 


The data given in the letter by Elliott E. Smith in 
the Dee. 21, 1926, issue on “What Made the Tubes Blister 
and Burn Out,” is somewhat incomplete, but from the 
information given I draw the conclusion that steam 
locking is the cause of the trouble and that changed 
operating conditions rather than the attachments placed 
n the drum are responsible for the apparent minimiza- 
tion of the tube trouble. 

In a boiler of this type the bottom tube of each row 
renerates the greatest amount of steam. This is de- 
livered to the front header in which it rises. At the 
level of the second tube more steam and water are dis- 
charged and so on until the output from probably 14 to 
24 tubes is passing into the header. This crowding or 
hvdraulie friction is further augmented by forcing the 
entire output through the two circulators to the drum. 
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The result of this friction in the water path is that 
steam is dammed up to some extent in the bottom tube, 
where it insulates the tube wall from the cooling effect 
of the water and allows the tube to blister even if per- 
tectly clean. 

The baffle in front of the circulators, as shown in the 
illustration reproduced herewith, interposes additional 
friction in the water path and is strange treatment for 
the disease of sluggish circulation. Nothing has been 
said about the character of the load, but if it is subject 
to sudden demands, the steam pressure will drop, es- 
pecially in a one-drum boiler with water carried as high 
as shown in the illustration. With a drop in pressure 
some water in the tube tanks will flash into steam with 
two possible courses of travel to the drum. The path 
up the rear circulators is so much shorter than via the 
top circulating tubes that it is logical to believe that 
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Cross-section of boiler drum showing arrangement of 


circulating tubes and feed pipe 


some of this flash steam takes this path and opposes the 
circulation, perhaps in some cases even bringing it to 
a standstill. 

This boiler probably has about 500 sq.ft. of heating 
surface per foot of furnace width, which will require 
about 0.007 cu.ft. of feed water per second for each foot 
wide. There are perhaps three 33-in. rear circulators 
per foot, and if the feed were sent directly into them, 
the velocity would be at rating about 0.5 ft. per see. 
This is so low that it should have no appreciable effect 
on the boiler circulation. 

My explanation of the improved condition is either a 
reduction in the load carried on the boiler, or the main- 
taining of a more uniform load and consequent reduc- 
tion of the relief-valve action and reversal ef cireulation. 
This will also account for the drier steam, as the water 
shot out of the rear circulators is thrown into the steam 
space and this materially increases the wetness of the 
steam. 

If Mr. Smith will tell the character of the load and 
whether the damaged tubes sagged or humped, it will be 
of assistance. E. S. SMAIL. 

Oak Park, Il. 
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Revolution in Dished-Head Design 
Foreshadowed by New York Meeting 


Test Reports Show Present Designs To Be [Irrational and Weak at Knuckle and 
Manhole—Replacement of Castings by Welded Structural Shapes Discussed 


ADICAL changes in the customary 
| designs of dished heads for boiler 
drums and other pressure vessels may 
be a possible outcome of papers deliv- 
ered at a joint meeting of the Metro- 
politan (New York City) sections of 
the A.S.M.E. (machine-shop practice 
division) and the American We'ding 
Society on Tuesday evening, Jan. 4. 

About two hundred engineers at 
tended the gathering, which was held 
in the Engineering Societies Building. 


the General Electric Co. W. F. Dixon 
was chairman of the meeting. 

Mr. Warner mentioned the school 
maintained by the General Electric Co. 
to train its own welders. This cor- 
poration is said to save more than a 
million dollars yearly in its manufac- 
turing processes by the extensive use 
of welding. 

Mr. Warner pointed out that three- 
quarters of the country’s entire output 
of iron products is steel in one form or 
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Fig. 1—View of tank after the head failed at a test hydrostatic 
pressure of 930 pounds 


This was preceded by two test 


Permirnent set 


Four papers presented by members of 
the research staff of the Union Carbide 
& Carbon Corporation and subsidiary 
companies revealed a mass of evidence, 
hoth experimental and analytical, tend- 
ing to show that present standards for 
dished heads, as covered by the AS. 
M.E. boiler and unfired pressure-vessel 
codes and exemplified by current prac- 
tice, are irrational and make the heads 
weak points in drums and_ pressure 
vessels so constructed. 

These reports were preceded by a 
paper, “Replacing Castings by Welded 
Structural Shapes in Machine Design,” 
presented by W. L. Warner, of the 
Industrial Engineering Department of 


to 


1.000 
thre 


Ib — ih 


mothhole 


of which gave a 


another. The growing use of steel fab- 
ricated by welding to replace castings 
will still further increase this propor- 
tion, he said. 

Among the advantages listed by Mr. 
Warner for welded machines, fixtures 
and tools are: Smaller sections and 
hence less weight for the same strength 
and stiffness, cost per pound less than 
half that of cast iron, no patterns or 
pattern storage, elimination of loss due 
to defective castings and waste 
allowance for machining. 

Compared with riveted structures, 
said Mr. Warner, welding makes_ it 
possible to work from one side only, 
eliminates the weakening effect of rivet 


less 


holes and the necessity for connecting 
pieces, and makes possible the building 
up of a thick joint much stronger than 
the body of the structural section. 


His slides showed many interesting 
fabrications made by welding in the 


General Electric shops. 
were: Gears built up of 
cut from thick plates, 
machine bases fabricated from Z-bars, 
plates and other structural sections; 
field frames of alternators designed for 
steam- and water-turbine drive and of 
synchronous condensers, ete. 


Among these 
forms torch- 
bending dies, 


DISHED-HEAD DESIGN 


A BYPRODUCT OF 

WELDED PRESSURE-VESSEL STUDY 
Mention has already been made of 
the group of four papers centering 


around the design of dished heads for 


pressure vessels. The speakers were 


S. W. Miller and A. B. Kinzel, of the 
Union Carbide & Carbon tesearch 
Laboratories, Ine., and H. FE. Rocke 


feller and T. W. Greene, of the Linde 
Air Products Co., a subsidiary of the 


Union Carbide & Carbon Corp. All 
these papers sprang directly or in- 


directly from the problems encountered 
in the design, construction and testing 
of a tank 5 ft. in diameter and 43 ft. 
in length for the storage of ethylene 
under 300 lb. pressure. 

The following is a composite abstract 
of the four papers, covering points of 
special interest to Power readers and 
interpreting the findings of the authors 
as understood by the reporter. 


TANK DESIGNED FOR 300 POUNDS 


In the early part of 1926 a demand 
arose for the storage of a considerable 
amount of at 300 Ib. pressure. 
Although the tank requirements neces- 
sitated the use of heavier plate than 
had ever before been commercially gas 
welded in tank fabrication, the Carbide 
& Carbon Chemicals Corp., for whom 
the tank was made, did not hesitate in 
specifying oxyacetylene welding. 

The storage requirements called 
a tank 5 ft. in diameter by 43 ft. in 
length. The 1-in. shell thickness was 
based on a design fiber stress of 8,030 
Ib. per sq.in., the same as employed in 
previous construction for this company. 
In designing the heads, however, sev- 
eral changes were made in the layout 
previously used. To provide a more 
satisfactory knuckle design, a 6-in. out- 
side radius and a straight flange or 
skirt 6 in. in length were specified. (It 
will be noted that the minimum inside 
knuckle radius by the A.S.M.E. unfired 
pressure-vessel code would be 1.8 in.) 
Otherwise the heacs were designed in 
accordance with the code, except that 
a design stress of 9,000 Ib. per sq.in. 


gas 


for 
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used instead of 10,000 lb., as is 
llowed on plate of the strength speci- 


was 


fied. The head was dished to a radius 
“qual to the diameter of the shell! 
(5 £t.). 


In an attempt to cut down the stresses 
ibout the manhole opening, the man- 
hole reinforcing ring was also designed 
considerably stronger than specified in 
the code, a 13-in. saddle plate being 
ised when one 1} in. in thickness would 
have met the code requirements. 

The design of the welded joints for 
all longitudinal and girth seams was 
of the double-V butt type. The fillet 
welds joining the manhole reinforcing 
ring and manhead were so designe 
that their shearing and tensile strengths 
vere greater than the tensile strengt! 
of the material removed from the head. 
The longitudinal seams are 
i80 deg. 


| 


stagvered 


Usep NICKEL-STEEL WELDING WIR 


In order to insure the quality of the 
material used, firebox steel with a max- 
imum carbon content of 0.20 per cent 
ind a minimum tensile strength of 
50,000 Ib. per sq.in. was specified. The 
specifications also called the use 
of nickel-steel welding wire conforming 
to the American Welding Society speci- 
cations, 

The longitudinal seams were stag- 
vered 180 deg. Each welder was re 
quired to pass a qualification test. The 
work of welding was carried out strictly 
in accordance with 


tor 


a procedure worked 
ut from previous experience in jobs 
of this sort. The finished welds 
annealed. 


were 


TESTED TO 1,000 PoUNDS TWICE 


On completion of the tank it was first 
viven the regular hydrostatic test. This 
onsisted in applying a pressure of 
600 Ib. (twice the designed working 
pressure) and hammering all the 
welded seams with a 10-lb. sledge. The 
pressure was then increased to 900 Ib. 
(three times the designed working pres- 
sure). This is the limit to which all 
previously constructed tanks were 
tested and is the test which is called 
for on welded vessels in the A.S.M.E. 
Unfired Pressure-Vessel Code. (It might 
he pointed out here that since this code 
allows a design fiber stress of only 
5,600 lb. per sq.in., the fiber stress 
under the required test pressure would 
be only 16,800 Ib. per sq.in. On the 
ethylene tank the fiber stress at the 
test pressure was 24,000 Ib. per sq.in., 
or about 50 per cent greater than called 
for in the code.) Having come to the 
conclusion, during the construction of 
this tank, however, that the 8,000 Ib. 
per sqin. design fiber stress was too 
low for future construction, the pres- 
sure was further increased to 1,000 Ib., 
or the equivalent of three times the 
working pressure based on a design 
fiber stress of 9,000 Ib. per sq.in. 


FINAL FAILURE THROUGH HEAD AT 
930 PouNDS 


During these tests strain-gage meas- 
urements were taken at various points 
on the tank. These measurements in- 
dicated high stresses around the head 
knuckles and manhole, particularly 
about the latter. The tank therefore 
was again tested to 1,000 Ib. pressure 
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to determine if there would be any 
increase in the permanent set at these 
points. The second 


test showed no 
evidence of distortion except in the 
metal about the manhole where there 


was a considerable increase in the per- 
manent set. 

The continuous yielding 
about the manhole at the 
pressure indicated a point 
the tank, and it 


of the metal 
1,000-lb. test 
of danger in 
was therefore decided 


elliptical manhole was cut out by means 
of an oxyacetylene blowpipe and_ the 
edges of the opening ground smooth. 
The rewelding of the manhead girth 
seam having been completed, the tank 
Was again subjected to the same tests 
previously indicated. Follewing the 
initial test in which the head adjusted 
itself somewhat to the theoretical ellip 
tical shape, a reapplication of the pres- 


stress in the 





sure indicated that the 
to continue the test until no further head and manho'e very closely approx 
permanent set occurred at the test imated the design fiber stress. The tank 
- 

















Fig. 2—Sketch showing meaning of hoop tension and 
compression, radial tension, ete. 


Hlead shown is of elliptical 


manhole 


pressure, or, it need be, to destruction. 
At 930 Ib. pressure the tank failed 
through the manhole on the third appli- 
cation of the test pressure. 


Wetps Not RESPONSIBLE FOR FAILURE 


An examination of the head proved 
conclusively that the welds were in no 
way responsible for the failure, as they 
were all intact except as severed cross- 
sectionally together with the saddle 
plate and manhead. On the other hand, 
this failure proved much in favor of 
the welded joint, the manhead girth 
weld and the longitudinal weld in the 
course adjacent to the manhead being 
in no way affected. 

NEW HEAD INSERTED 

In the repair of this tank it was only 
necessary to remove the defective head 
and reweld a new manhead, having in 
it a manhole reinforcing ring of the 
requisite strength. This was produced 
from a steel slab having the same 
chemical and physical properties speci- 
fied for the shell plate. The slab was 
first cut by means of an oxyacetylene 
blowpipe to circular shape and then 
machined as required to produce the 
desired fillet and welding bevel. The 


form 
remborcement 


With scientifiendy designed 


was therefore accepted as safe. This 
was followed by a test for tightness, 
using 450 


lb. air pressure and soapy 
water. No leaks developed. 


In the plant at which the tank under 
consideration was constructed, the weld- 


ing of large pressure vessels has_ be- 
come part of the regular production 
work. Procedure control methods have 


been thoroughly installed, and this fab- 
ricator is now in a sound position to 
carry on welded pressure vessel work. 

The test pressure at which failure 
occurred was more than 50 per cent 
greater than could be obtained on a 
riveted vessel of the same dimensions 
without starting the rivets and causing 
leakage at the calking edges. Riveted 
construction would have made it impos- 
sible to reveal the weakness of the 
head. 


CONCLUSIONS FROM TESTS 


A detailed study was made of the 
ruptured head, test specimens for ten- 
sile and microscopic tests being taken 
at many points and in many directions. 
These included samples cut from the 
body of the weld. The conclusions 
from these tests were as follows: 


1. The weld metal (nickel steel) 





~) 
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shows ample strength and other phys- 
ical properties. 

2. The base metal next the weld was 
rot injured by the heat of welding. 

3. There was no significant differ- 
ence in the physical properties of the 
metal in different parts of the head. 

4. The welds were of good quality. 
and the fusion and penetration were 
satisfactory from a production stand- 
point. 

5. There is no evidence that the 
1,000-Ib. test pressure to which the tank 
was subjected affected the welds in 
any way. 

A study of the stresses and strains 
in the head, using the readings of 
strain gages taken during the hydro- 
static tests in connection with an 
analytical study of strain-stress rela- 
tions showed the existence of extremely 
high stresses at the knuckle and the 
manhole, particularly the latter. They 
were highest at the edge of the opening 
but were well above the safety point, 


even 2 in. away. 


PRESENT HEAD DESIGN IS IRRATIONAL 


A theoretical study of the design of 
dished and flanged pressure-vessel heads 
confirmed the test results and led to the 
conclusion that present standards of 
dished-head design are irrational and 
make the head a weak point in pres- 
sure-vessel construction. 

The formulas generally used for this 
purpose are modifications of the basic 
formula for the strength of a hollow 
sphere subjected to internal pressure. 
The formula in the power-boiler section 
of the A.S.M.E. Boiler Code has been 
in that code since 1914 and the results 
of its application seem to have been 
renerally safe, though there have been 
some head failures. 

This formula was devised at a time 
when boilers were customarily made of 
thinner plate than at present, and it 
was probably intended for use in con- 


nection with drums rather than for 
boiler shells. The addition of { in. 
to the formula thickness to take care 
of a manhole in the head under these 


conditions 
1 


was probably well enough, 
in. added to a plate of a thickness 
of about 2 in. would strengthen it con- 
siderably; but when the same amount 
is added to a plate 1 in. or more thick 
the strength is increased but little. 


as 


SnHort-Rapius KNUCKLES RESULT 
IN EXCESSIVE STRESS 
The first consideration is the shape 
of the head. In practice it is usual to 


design the crown of the head with a 
radius equal to the diameter of the 
shell, and to use a knuckle of compara- 
tively short radius. This gives an 
abrupt change in the radius of eurva- 
ture of the head at the junction of the 
knuckle and the crown, and very high 
bending stresses are set up at this 


point under conditions of internal pres 
sure. The elastic limit of the material 
may even be exceeded, and then the 
head takes on a new shape in which the 
knuckle merges into the crown gradu 
ally, with a steady change in the radius 
of curvature. If the stress be great 
enough, the head takes the shape of an 
ellipsoid. The stress in such a head 
may be calculated. 

In a sphere we have 


the maximum 
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volume for a given surface, and the 
sphere would be the ideal theoretical 
shape for the head of a pressure vessel. 
Due to practical considerations, how- 
ever, the depth of the dish of the head 
should be as low as is consistent with 
theory. 

Theory and experiment show that 
when the section of the head is an 
ellipse all bending at the knuckle, or 
elsewhere, disappears. This, then, is 
the proper form for a head, the only 
consideration being the correct ratio of 
major and minor axis of the ellipse. 
When the ratio is unity (a semi-circle) 
the radial and hoop tensions are equal 
and constant over the entire head and 
equal to half the maximum fiber stress 
in the shell. 

Whatever the proportions of the 
ellipse, the two tensions are equal at 
the center of the head. For a ratio of 
1.42 the two start in the center of the 
crown at three-quarters the shell stress. 
At the knuckle the hoop tension is zero 
and the radial tension one-half the shell 
tension. 
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When the ellipse ratio is 2, the stress 
at the center of the crown equals tha‘ 
in the shell and the knuckle is under a 
compressive stress of equal amount. 
This ellipse (equivalent to a dishing of 
one-quarter the shell diameter) is 
therefore the ideal proportion. Flatter 
heads increase somewhat the stress at 
the center and enormously increase the 
hoop compression in the knuckle. 

All this is for a head without a man- 
hole. The introduction of a hole at the 
center, however small, greatly increases 
the stresses at that point if the meta! 
is not reinforced. The authors have 
designed a reinforcement capable ot 
carrying this additional tension. The 
reinforcement finally used has already 
been mentioned briefly. 

It is the conclusion of all the authors 
that the customary design of heads 
dished toa circular are with knuckles of 
small radius is wrong and that heads 
could as easily be made of the proper 
ellipsoidal shape. They also concluc: 
that the manhole reinforcement is gen- 
erally insufficient. 


W ater-Power Development in Canada 


Making Rapid Progress 


HE annual statement of the Water 

Power Branch of the Canadian gov- 
ernment, regarding the development, 
distribution and use of hydro-electric 
energy in the Dominion, confirms the 
estimate made a year ago that during 
1926 more than 250,000 hp. would be 
added to the total hydro-electric devel- 
opment of the Dominion. The actual 
figure is 266,000 hp., and the total 
installation now amounts to 4,556,000 
hp. During the year projects were 
actually under way that will ultimately 
add 1,700,000 hp. to the total develop- 
ment, while three plants in the province 
of Quebec, comprising a single enter- 
prise, will alone have a capacity double 
that of the entire new installation dur- 
ing’ 1926. 

The outstanding activities during the 
vear occurred in the province of Quebec, 
although some of the greatest of these 
are not reflected in the total of new 
installations, as they did not reach the 
production stage. In this province 
168,000 hp. was installed, 90,000 of 
which, in the Isle Maligne Station of 
the Duke-Price Power Co. on the Sagu- 
enay River brings the installation there 
from 360,000 to 450,000 hp.. the ulti- 
mate capacity being 540,000 hp. Then, 
there was the replacement of a 
1,600-hp. development by one of 22,200 
on the Batiscan River by the Shawini- 
gan interests, and a 16,800-hp. addition 


too, 


at the Kipawa plant of the Canadian 
International Paper Co. The same 
company is also responsible through 


its subsidiary, the Gatineau Power Co., 
for the greatest hydro-electric activity 
during the year. Two plants on the 
Gatineau River—one at Chelsea of 
170,000 hp. and one at Farmers Rapids 


of 120,000 hp.—were nearly finished 
at the end of the year, while a third 
of 240,000 hp. at Paugan Falls was 


begun. 
Progress was also made on the devel- 


opment of the Aluminum Company of 


Canada at  Chute-a-Caron on 

Saguenay River, where 1,000,000 
ultimate capacity is in course of co! 

struction. The Ontario Paper Co. began 
the construction of a 40,000-hp. station 
on the Outarde River. 

There was not much actual constru 
tion completed in Ontario, but the pro- 
vincial Hydro Commission has larve 
enterpises in view, which, together with 
the developments of the Spruce Falls 
Co. at Smoky Falls on the Mattagam} 
River and the Backus-Brooks Co. on 
the Seine River, of 70,000 and 57,620 hp. 
respectively, already begun, will main- 
tain Ontario in its high place among 
the water-power provinces of the 
Dominion. 

New development in British Colum- 
bia amounted to 45,860 hp., of whic! 
25,860 was contributed by the Powe!] 
River Co. and 20,000 by the West 
Kootenay Light & Power Co., which 
completed its 60,000-hp. plant at Lower 
Jonning'ton Falls on the Kootenay 
River, by the addition of the third unit. 
This company is carrying on prelim- 
inary work in connection with a new 
60,000-hp. development at South Slocan. 
The British Columbia Electric Railway 
Co. made considerable 
the construction of 
Alouette Power Station. 

In Manitoba additions to the existing 
plants of the City of Winnipeg and the 
Manitoba Power Co. amounted te 
13,200 hp., 15,200 of which was rep- 
resented by the addition of units 15 and 
16 to the city’s station at Point du 
Bois on the Winnipeg River. At Great 
Falls on the same river the Manitoba 
Power Co. installed unit No. 3 of 28,000 
hp. capacity, and let the contract for a 
similar unit to be installed during 1927. 

In the province of New Brunswick 
the International Paper Co. began 


the 
hp. 


: 1 
progress witn 


the 12,590-hp. 


work on its Grand Falls development 
on the St. John’s River, which will have 
of 20,000 hp. 


an initial installation 
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News in the Field of Power 











Fire at Kips Bay Plant Not 
Pulverized Coal Explosion 
As Reported 


The New York newspapers for Jan. 
2 contained a somewhat misleading ac- 
count of an accident that occurred at 
the Kips Bay Station of the New York 
Steam Corporation, in which one man 
was seriously burned. The impression 
created by the newspaper reports was 
that the accident either resulted in an 
explosion or was caused by an explo- 
sion in the powdered-fuel system in use 


at the plant. On the contrary, such 
was not the case. 
The boiler house and millhouse sec- 


tions of the plant are at present in 
course of construction. At the time of 
the accident one boiler was in opera- 
tion, and while two air-separation coal- 
pulverizing mills and the coal-transport 
system were available for use, no pul- 


verizing was being done and no coal 
was being transported. In the opera- 


tion of the plant, which was being done 
under considerable difficulty in order 
to meet the demands for steam, some 
trouble had been experienced due_ to 
condensation in the pipe line between 
the mill exhauster and cyclone, in the 
cyclone, and in the discharge line from 
cyclone to the transport pump. Coal 
driers had not yet been installed, and 
as the millhouse was in a most incom- 
plete state, the condensation troubles 
were caused by the low temperature in 
the millhouse. 

On the day of the accident one of the 
workmen, while making preparations to 


start the pulverizing equipment, re- 
moved a small handhole cover in the 
discharge line at the base of the 


cyclone, presumably to make sure that 
the cyclone was clear of coal. This per- 
mitted a quantity of pulverized coal to 
run out, and the stream of coal in fall- 
ing to the floor was ignited by an open 
salamander that was being used _ to 
warm the transport room. The fire 
created by the falling stream of coa 


was transmitted to the temporary 
wooden wall of the transport room, 
a considerable portion of which was 


burned away. 

With the exception of burnt windings 
m two motors that had vet been 
nstalled, practically no damage was 
one to the equipment. 


not 


Would Develop Large Power 
On Connecticut River 


The Northern Connecticvt Power Co. 
as applied to the Federal Power Com- 
lission for a permit to build a hydro- 
lectric plant o@ the Connecticut River, 
rear Hartford. The proposed dam 
would be 1,150 ft. long, and a total of 
0,000 horsepower in six units, operat- 
ing under 17 to 25 ft. head, would com- 
the ultimate installations. Four 
nits would be installed initially. 


rise 


Chicago to Have Engineering 
Building 


As a New Yeavr’s greeting to mem- 
bers, the Western Society of Engineers 
made the interesting announcement 
that Chicago is to have an engineering 
building, and that the Society already 
has entered into a contract with the 
promoters of this building, reserving 
adequate quarters for a minimum of 
ten years. The new quarters will have 

















Architect’s View of Chicago 
Engineering Building 

nearly double the 

in the 

of an 

will be 

require 


space now occupied 
Monadnock Block and the use 
auditorium seating 500, which 
on the second floor and will not 
the use of elevators to gain 
access from the street. Thus, with no 
capital involved except that required 
for the rental of the space, the Society 
is soon to realize a dream of years—a 
home in the new Chicago Engineering 
Building. 

The building is to be financed by 
Coffey & McKeown, investment bank- 
ers, located in the Strauss Building, at 
an estimated $6,000,000. Zach- 
ary appointed as the 


vost of 


T. Davis has been 


architect, and Frank D. Chase, Inc., as 
the engineers. The location has been 
chosen on the new Wacker Drive at 


Wells Street. 

The new building will be a beautiful 
structure, 23 stories high above Wacker 
Drive, and 2 stories below. Practically 
one-half of the top floor will be occu- 
pied by the Society, and this space 
will be given over to offices, a lounge, 
reading room, library and several con- 
ference rooms, them large 
enough to accommodate an attendance 
up to 100. Work on the project will be 


one of 


Started about Feb. 1 next, and accord- 
ing to present plans the building should 
be ready for occupancy during the 
spring of 1928. 

It is believed that members of the 
engineering profession will find it 
greatly to their advantage to have 
offices in the new building, where no 
doubt other engineering bodies will 
locate, owing to the advantages offered 
by the auditorium that will be avail- 
able, the Society library, and to the 
concentration of engineering groups in 
the one building. 


™~ Tn eRe ‘ + 
Court Rules Utility Commis- 

sion Cannot Regulate Inter- 

state Rates 

A state public utility commission can- 
not regulate electric rates where the 
current is transmitted interstate, and 
the only recourse for a burdensome econ 
tract of an interstate character is with 
Congress, the United States Supreme 


Court held Jan. 3 in the appeal of the 
Public Utilities Commission of Rhod 
Island and the Narragansett Electric 


Lighting Co. from a decision of the 
Rhode Island Supreme Court in favor 
of the Attleboro Steam & Electric Co 


Justice Sanford delivered the opinion 
for the majority, affirming the State 
court decision, while Justice Brandeis 


dissented. 

In 1917 the Attleboro company, sup- 
plying electricity in Attleboro, Mass., 
and vicinity, contracted with the Nai 
vagansett company, operating a plant 
at Providence. R. I., to supply it with 
current at the state line and thereafter 
dismantled its steam plant at Attle 
hore. After having attempted to have 
this 20-vear contract revised by agyree- 
ment with the Attleboro company, thr 
Narragansett company filed a new 
schedule with the Rhode Tsland Public 
Utilities Cominission, which held a 
hearing and aliowed the new schedule 
for the 


rate Was 


this contract on ground the 
low and causing a 
loss that was untair to the Rhede Island 


the Narragansett 


Was too 


customers of comM- 


pany. The Attleboro company appealed 
to the Rhode Island Supreme Court o1 
the ground the State Commission had 
exceeded its authority and that. it 
order interfered with the commerce 
clause of the Federal constitution. That 
court held the order void and the case 
was appealed to the United States 
Supreme Court. 

Inasmuch as the new schedule of 


rates te an interstate con- 
effect interstate 
be merely inciden- 
tal, the Supreme Court held that the 
Rhode Island Commission cannot in- 
crease the contract rate any more than 
the Massachusetts Commission could 
reduce it, and that the only chance for 
relief for the interested parties is in 
action by Congress. 


| ? 
would apply 


tract and it upon 
business would not 
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Contract Let for Birmingham 
Power Station 


A dispatch from London states that 
acceptance was announced Jan. 5 by 
the City of Birmingham electricity 
committee of the £1,548,000 contract 
for the construction of the first section 
of the new Hams Hall superpower 
station, one of the projects under the 
3ritish Government’s electricity scheme. 


The contract, awarded to the Interna- 
tional Combustion Ltd., is said to be 
the largest single order yet placed in 


Britain by any electrical undertaking. 

Five of the largest water-tube boilers 
constructed in England are to be in- 
stalled, having an evaporative capacity 
of 200,000 Ib. an hour. The boilers are 


to be operated with pulverized fuel. 
Turbo-alternators, each of 30,000-kw. 
capacity, house generators of 15,000- 


kw. capacity, and all 
transformers, motor generators, as 
well as condensing equipment, will be 
upplied by the General Electric Com- 
pany. 

The initial capacity of the first sec- 
tion will be 60,000 kw., but the ultimate 
capacity will be 210,000 kilowatts. 

The contract has been let subject to 
he approval of the government elec- 
tricity commissioners, but as all speci- 
fications have been prepared by R. A. 
Chattock of sirmingham, the first 
municipal engineer in England to adopt 
pulverized fuel for the successful firing 
of boilers, its final acceptance is re- 
garded as assured. 

The work will include workmen’s 
dwellings, reservoirs, railway sidings 
and locomotive sheds and will give em- 
ployment to many men. 


the switch-gear 
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St. Lawrence Development 
Recommended by 
U.S. Commission 


In a report submitted to President 
Coolidge Jan. 3 by the United States 
St. Lawrence Commission, Secretary of 
Commerce Herbert Hoover, chairman, 
the Commission strongly recommends 
the development of the St. Lawrence 
River as a deep waterway in conjunc- 
tion with the power projects and ad- 
vises against the All-American route 
through New York State. The report 
states in part: 

“The reports of the United States 
engineers of Dec. 6, 1926, estimate the 
cost of constructing the Lake Ontario- 
Hudson route at $506,000,000, the All- 
American route at $631,000,000 (both 
estimates without interest during con- 
struction). No consequential relief by 
water power can be developed upon 
these routes. The net cost of the joint 
governments of the improvement of the 
St. Lawrence route upon procedure in- 
dicated below would be upon the joint 
engineers’ estimates of between $123,- 
000,000 and $148,000,000, from which 
some further reductions should be made 


from further realization upon hydro- 
electric power. 
“The development of the St. Law- 


rence waterway is necessarily also a 
deve'opment of the huge hydro-electric 
power from the great rapids which now 
obstruct navigation on the river. The 
complete practical power development 
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of the river will provide a total of about 
5,000,000 installed horsepower, of which 
about 2,250,000 lies in the upper rapids 
along the international section between 


New York State and the Province of 
Ontario, the remainder lying in the 
lower rapids and wholly within the 


Dominion of Canada. 

“This is not only the largest possible 
hydro-electric power development upon 
the continent, but the reports of the 
engineers indicate that the capital out- 
lay per horsepower is less than most 
of the hydro-electric installations now 
in progress in the United States. The 
inevitable development of the river for 
power would in itself compass the 
major construction for the shipway, 
since the dams necessary for develop- 
ment of power create a series of pools 
in place of the present rapids which, 
with the supplement of locks and short 
canals, become the shipway. The de- 
velopment of these vast power re- 
sources is inevitable in the interest of 
the populations in that region. Their 
development will eventually create a 
shipway on this route even if other 
routes were undertaken.” 


Resigns the Presidency of 
MeGraw-Hill Book Co. 
Edward Caldwell has resigned from 
the presidency of the McGraw-Hill 
Book Co., Inc., 370 Seventh Avenue, 
New York City and will retire from 

active business. 

Mr. Caldwell has 
with the McGraw-Hill interests for 36 
years, having been one of the organ- 
izers of the McGraw-Hill Book Co., 
Ine., in 1909. He has been active in its 
management since its formation. He 
will, however, remain on the boards 
of directors of the McGraw-Hill Book 
Co., Inc., and the McGraw-Hill Publish- 
ing Co., Ine. 

Martin M. Foss, who was associated 
with Mr. Caldwell in the organization 
of the McGraw-Hill Book Co., Inc., has 
heen chosen to succeed Mr. Caldwell 
as president. 


been associated 


April 18 to 23 To Be 
Oil Power Week 


The Oil Power National Conference 
Steering Committee has designated the 
week of April 18 to 25 as Oil Power 
Week and has already arranged for 
fifty meetings. It is probable that this 
number will be augmented. Among the 
subjects to be discussed at these meet- 


ings will be “Injection Nozzles and 
Fuel Pumps for High-Speed Oil En- 


gines,” “Engine Developments for Air- 
craft,” “Operating Experiences with 
Various Fuels,” and “The Oil Engine 
as a Decentralizer in Industry.” 

The committee has designated the 
annual prize for the best paper under 


its program as the “Rudolph Diesel 
Award.” This consists of $100 cash 


and an engrossed certificate. Previous 
to the conference at which it is read, 
the paper must not have been read or 
published in any form. It will be re- 
called that the 1926 prize was presented 
to Fred Thilenius, master mechanic of 
the Prairie Pipe Line Co. at the recent 
A.S.M.E. Annual Meeting. 
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Small Prospects of Congress 
Passing Coal Legislation 

President Coolidge has on two dif- 
ferent occasions suggested to Congress 
the appointment of a fact-finding com- 
mission as a means of helping the coal 
industry. The report of the United 
States Coal Commission made in 1925 
also contained such recommendations. 
Secretary Hoover has recommended 
that the industry be given a period in 
which it could set up by voluntary 
means, the machinery for fact finding 
anc for the adjustment of labor dis- 
putes. These things have not been 
done, and this question will probably 
be brought before the present Congress. 

On Jan. 11 the Committee of Inter- 
state and Foreign Commerce of the 
House of Representatives will consider 


the Parker coal bill. The provisions 
of this bill fall under three separate 
heads: Fact finding; mediation, concil- 


iation and arbitration, and emergency 
distribution. Each of these depends 
upon a different branch of the federal 
government for administration. 

The fact-finding section of the bill 
is to be administered by the Secretary 
of Commerce threugh the Bureau of 
Mines. Facts are to be. gathered, 
analyzed, compiled and made _ public 
to protect against coal shortages, for 
the enactment of further emergency 
legislation, and to determine a sound 
public policy regarding the industry. 

According to the mediation and 
conciliation provisions of the bill, the 
President may direct the Secretary of 
Labor to conciliate differences, encour- 
age arbitration or act as mediator; 
appoint one or more persons to act as 
mediators; and establish temporary 
boards of mediation. Such agencies 
may have access to all information in 
any government department. 

The administration of the emergency 
distribution section of the bill is a 
divided responsibility between the In- 
terstate Commerce Commission and the 
Federal Fuel Distributor. Upon the 
date of a declaration by the President 
of the existence of an emergency, the 
provisions of Sections 2, 3, 4, 5 and 7 
of the Act of 1922 creating a Federal 
Fuel Distributor are revived. These 
sections empower the Interstate Com- 
merce Commission to provide’ by 
priority order, embargo or _ other- 
wise, preferential movement of coal; 
equitable distribution of coal in the 
public interest; and prevent the pur- 
chase or sale of coal at prices unjustly 
or unreasonably high. 

Speculation by persons outside of the 
committee on the chances of the pas- 
sage of the bill, if it should be reported 
favorably, is that it will have little 
chance for passage at this. session. 
Less progress seems to have been made 
on the Copeland bill in the Senate. 
The upper House already has a full 
program and is facing time-consuming 
controversies over political questions. 
Half of the session will have gone by 
before the Parker bill can get out of 
committee, and it seems hardly likely 
that legislation of this sort will be 
able in the short time remaining to 
run the gauntlet of action in the House, 
in the Senate, and in the Conference 


Committe and finally to secure approval 
of the conference reports. 
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Combats Fake Correspond- 
ence Schools 


The American Association of Engi- 
ers is reported to have drafted a bill, 
y presentation to various state legis- 
tures, that would do away with the 
shonest practices of certain so-called 


rrespondence schools offering engi- 
ering courses. Through its local 


hapters the Association has conducted 
n investigation into the practices of 
any of these schools and reports that 
f all the courses in advertising studied 
per cent could be classed as fraud- 
lent. 








Obituary ‘|| 








Henry N. Winner, for the last four 
ears general manager of the Garlock 
Packing Co., Palmyra, N. Y., died at 
‘hiladelphia on Nov. 12, 1926, after .a 
rief illness. He was born in Brooklyn 
Sept. 19, 1879 and spent his entire life 

the mechanical packing business. 
Mr. Winner was a member of the Ma- 
hinery Club of New York City, the 
Oak Hill Country Club of Rochester, 
ind the Rochester Consistory and 
Damascus Temple. 


Frank R. White, of the Fisher Gov- 
ernor Co., of Marshalltown, Iowa, died 
on Sunday morning, Dec. 26, as the 
result of an operation performed on the 
previous Thursday. Mr. White had 
been with the company for eight years, 
tarting in the cost accounting depart- 
ient and gradually advancing to the 
position held at his death. He was born 

Stark County, Ill., on Feb. 20, 1884, 
and came to Marshall County, Iowa, in 
1896. Since 1911, he has resided in 
Marshalltown and through his services 
with the Fisher Governor Company had 
hecome favorably known in the engi- 
neering field. He is survived by his 
widow and two sons. 








in Personal Mention | 











Arthur J. Whitcomb, associate editor 
of Industrial Engineer for the last 
three years, is now with the Freyn 
Engineering Co., Chicago, Ill., in the 
capacity of assistant electrical engi- 
neer, 


Dr. M. L. Hartmann has resigned as 
director of research of the Carborun- 
dum Co., Niagara Falls, New York, to 
become technical director of the Celite 
Products Co., whose research labora- 
tory is at Lompoc, Calif. 


R. H. Carter has joined Elliott Com- 
pany’s Detroit district office. Mr. Car- 
er is an old experienced construction 
and operating engineer, both marine 
ind stationary. Recently, he  con- 
tructed and put in operation the new 
turbine station of the Illinois Steel Co. 
.t Gary, Ind. 


James A. Davies has been appointed 
veneral superintendent of the South 
Philadelphia Works, Westinghouse Elec- 
trie & Manufacturing Co., to fill the 

osition made vacant bv the recent 


POWER 


death of H. M. Giles. 
been assistant general 
for the last eight years. 


Mr. Davies has 
superintendent 


Dr. Ira M. Hollis, former head of the 
Worcester Polytechnic Institute and 
past-president of the American Society 
of Mechanical Engineers, is making an 
extensive tour through the South visit- 
ing local sections of the A.S.M.E. The 
general subject of his talks is “The 
Engineer in the South.” 





Coming Conventions 


American Engineering Council, An- 
nual meeting at Washington, D.C., 
Jar 13-15. L. W Walliee, 24 
Jackson Place, Washington, D, C. 

American 


Institute of Electrical En- 
gineers,. y 


Winter convention at New 


York City, Feb. 7-10; IF. lL. Hutch- 
inson, secretary, < West 30th St., 
New York City 

American Society of Heating and 
Ventilating Engineers, 


Annual 
meeting at St Louis, Mo Jan. 
25-28; A. V. Hutehinson, secretiury, 
29 West 39th St., New York City. 
Chicago Power 


Show, at Chicago, 


Feb. 15-19. G. KE. Pfisterer, man 
aging director, 53 West Jickson 
bivd., Chicago, 


Engineering Institute of Canada. 


Richard John Durley, secretary, 
76 Manstield St., Montreal, Que. 
The forty-first annual general and 
general professional meeting will 
be held at Montreal on Thursday, 
Jan. 27, and will be adjourned to 
reconvene at Quebec City at the 
Chateau Frontenac Hotel eb. 15, 
continuing on the two succcedins 
days 

Midwest Power Conference, at Chi 
eago, Feb. 15-18. Sessions will be 
held in the Coliseum concurrentls 


With the Chicago 
Io. Ptfisterer, 


Power 
secretary 


Show; G 


National Association of 
Kngineers—Annual 
Los Angeles, 


Stationary 

eonvenhtiol at 

Aug. 22-27 

National Association of Stationary 
engineers. New England Stites 
convention at Portland, Me., June 
17-18. Thomas H. Clark, president, 
Worcester, Mass Robert Johnson, 
secretary, 65 Charlotte St., Wor- 
cester, Mass, 


National Electrie Light 
. dackson Marshall, 
West 39th St, New 
Annual convention at 


Association, 
secretary, 29 
York City. 
Atlantie City, 


week beginning June 6, 

National Marine Engineers’ Bene- 
ficial Association. Fifty-second an- 
nual convention = at the Hotel 
franklin Square, Washington, D. 
c., Bem . 14 Albert L. Jones, 


secretary-treasurer, 





























Steam 
Plant Equipment Co., Kansas City, Mo., 
has issued a trade catalog on the Mar- 


Superheaters — The 


Power 


ley steam 
return 


superheater for horizontal 


tubular boilers. 
Centrifugal Air Compressors — The 
General Electric Co., in an illustrated 
folder GEA-528, depicts with short 
description centrifugal air compressors 
of the small, multi-stage variety. Con- 
struction details are given by means of 
an exposed cross-section. 











Fuel Prices 



































Business Notes | 











The Banks-Miller Supply Co., of 
Huntington, W. Va., has recently been 
appointed as district representative for 
territory covering the vicinity of Hun- 
tington for the Foote Bros. Gear & 
Machine Co. 


The Foote Bros. Gear & Machine Co. 
announces the recent appointment of 
the Progressive Machine & Engineering 
Corp., 1835 E. Franklin St., Richmond, 
Va., as district representatives cover- 
ing the State of Virginia. 


COAL 


The following table shows the trend 


of the spot steam market in various 
coals, f.o.b. mines; mine run except 
Pittsburgh gas slack: 
Bituminous Market Jan. 3 
Net Tons Quoting 1927 
Pool 1 New York $3. 0 $3.75 
Smokeless. Soston,. yA 
Cleartield... Hoston 1.95@ 2.70 
Somerset. . Boston 2.10 2.80 
Kanawha Columbus...... 1 75) 2.00 
Hocking Columbus. . 1 75m 2.00 
Pittsburg! Pittsburgh 2.00 2.25 
Pittsburgh gas 

slack Pittsburgh 1.60 1.70 
Franklin, Ul Chicago 2 50@; 2.75 
Central, Hl.... Chiengo 2.0000 2.25 
Ind. 4th Vein. Chiengo 2 25en 2.50 
West IKXy Louisville 1 35 1.75 
S. le. Ky Louisville 1 75 2.00 
Big Seam Birmingham. 1.75« 2.00 
Anthracite 
Gross ‘T'o..s 
Buckwheat No.1 New York.... 2.50 3.50 
Buekwhent No, | Philadelphia. 2.50 3.00 
Birdseye New York 1.35 2.00 


FUEL OIL 
New York—Jan. 5, light oil, tank- 
ear lots; 28@34 deg. Baumé, 5c. per 
gal.; 36@40 deg., 64¢e. per gal. f.o.b. 
Bayonne, N. J. 


St. Louis—Dec. 28, tank-car lots, 
f.o.b. St. Louis; 24@26 deg., $2.05 per 


bbl.; 26@28 deg., $2.10 per bbl.; 28@ 
30 deg., $2.15 per bbl.; 30@32 deg., 
$2.20 per bbl.; 32@36 deg., oil, 
6.3c. per gal.; 38@40 deg., 7.37¢. per 
gal. 


yas 


Pittsburgh—Jan. 1, f.o.b. local re- 
finery; 30@34 deg., fuel oil, 63c. per 
gal.; 36@40 deg., fuel oil, 6$ce. per gal. 

Philadelphia—Dec. 31, 27@30 deg., 
$2.52@$2.58 per bbl.; 18@19 deg., 
$1.725@$1.785 per bbl. 

Cincinnati — Jan, 4, tank-car lots 


f.o.b. local refinery, 24@26 deg. Baumé, 
63¢c. per gal.; 26@30 deg., 68c. per gal.; 
30@382 deg., 7c. per gal. 


Chicago—Jan. 3, tank-car lots f.o.b. 
Oklahoma, freight to Chicago, 92c. per 
bbl.; 24@26 deg., $1.35 per bbl.; 26@ 
30 deg., $1.40; 30@32 deg., $1.65. 


Boston—Jan. 3, tank-car lots f.o.b. 
12@14 deg. Baume, 4.65¢. per gal.; 
28@32 deg., 5.9e. per gal. 

Dallas—Jan. 1, f.o.b. local refinery, 


26@30 deg., $1.80 per bbl. 
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New Plant Construction 











Ark., Gould——-Gould Cooperage, Light & 
e Co. D. V. Leatherma, Pres., will build 
un electric light and ice plant, 20 ton capa 
ity by day labor. Estimated cost $50,000, 
Owner is in the market for steel cooling 
tower. 

Ark., Presecott—Southern Ice & Utilities 


Co., Sante Fe Bldg Dallas, Tex., plans 
the construction of ince plant here, 
istimated cost $200,000. Private plans. 


Calif., Bakersfield—Kern County Labor 
Council, plans the construction of an ice and 
eold storage plant istimated cost $150,- 
O00. 

Calif., Martinez—Union Ice Co., 354 Pine 
St.. San Francisco, will build a 1. story 
widition to ice plant at Iscobar and Pine 
St here by day labor. Mstimated cost 
$4,500. 

Calif., San Luis Obispe—San T.uis Ice & 
Cold Storage Corp., awarded contract for 
the construction of a cold storage plant to 
Hamm, Grant & Bruner, 607 Ferguson 
Bldg., Los Angeles. Estimated cost $55,000. 

Conn,, East Hampton—Central Connecticut 
Power & Light Co., 72 Main St., plans the 
construction of a power plant and dam, 
80 ft. high on the Salmon River at Leesville. 
Total estimated cost $1,025,000. 

1il., Olney—City will receive bids until 
Jan. 18 for the construction of a water- 
works system including 2 dams, 1,500,000 
gal. filtration plant, two 750 g¢.p.m. dual 
drive centrifugal pumps, two 500 and one 
$,000 g.p.m. motor driven pumps, 150,090 


gal. tank on tower, etc Iistimated cost 
$168,000 Mdward Flad & Co., Chemical 
Bldg., St. Louis, Mo., are engineers. 

Ky., Louisville Graham, Anderson, 
Probst & White, 80 Kast Jackson Blvd., 
Chicago, UL, Archts., will receive bids until 
Jan, 12 for the construction of a 17 story 
office and stores building including boiler 
room, water cooling plant, etc. at 4th St. 
and Broadway here for Heyburn Building 
Co. Estimated cost $2,000,000, 

Mass., Boston Quincy Market Cold 
Storage & Warehouse Co., 178 Atlantic 
Ave., will build a power house at 69 Mastern 
Ave. by day labor. Estimated cost $75,000, 
KF. L. Fairbanks, 122 Commercial St., is 
engineer. 

Mo., Springfiel€d—Springfield Ice & Re- 
frigeration Co., A. J. Johnson, 227 West 
Mill St., awarded contract for the construc- 
tion of a cold storage plant to W. bk. Fog- 
erson, 919 South McCann St Mstimated 
cost $130,000. 

N. Y., Long Island City—Rubel Coal & 
Ice Co., 197 Glenmore Ave., Brooklyn, is 
having plans prepared for the construction 
of an. ice plant here. Kistimated cost 
$150,000. 

N. ¥., New York—FEmpire State Ice Co., 
Grant Ave. and 1f1!st St., awarded contract 
for the construction of an ice manufactur- 
ing plant to Niewenhous (Co. Inc., 16 Kast 
43rd St. Estimated cost $350,000. 


N. D., Devils Lake—City plans an elec- 
tion Jan. 12 to vote $55,000 bonds for 








POWER 


Information Bureau 


Your machinery, equipment, and materials re- 
quirements will be advertised free of charge in 
the New Plant Construction section of Power. 
This will place you in direct contact with the 
manufacturers and dealers who can supply your 
needs most attractively—both as to cost and as 


to prompt delivery. 
convenience— 


The coupon is for your 


A. W. WELCH 
Power Equipment Bureau 
Tenth Ave. at 36th St., New York, N. Y. 


In the market for 


Name 


Address 


waterworks improvements including new 
well, pump house, etc. 

Okla., Ponea City—City voted $300,000 
bonds for the construction of a new electri 
light plant including two 1250 hp. Diesel 
engines. J. W. Crow, is engineer. 

Okla., Seminole Western Ice & Cold 
Storage Co., c/o Oklahoma Utilities, Local 
Bldg., Oklahoma (City, awarded contract for 
the construction of «a 20 ton ice and cold 
storage plant to Pillsbury-Becker Co., 
Dallas, Tex. Estimated cost $45,000 

Tex., Alpine—Central Power Co., Grand 
island, Neb., is having surveys made for 
improvements to power plant including new 
engine unit, etc. here Estimated cost $230, 
000. Private plans. 

Tex., Quanah—Southwestern Light & 
Power Co., 72 West Adams St., Chicago, 
fll., has acquired a site and plans the con- 
struction of a power plant at Lake Pauline 
here. Estimated cost $250,000. L. C. Mil- 
ler, c/o owner, is engineer, 

Wis., Antigo—Kraft Cheese Co., 402 Rush 
St., Chicago, Tll., awarded contract for the 
construction of addition to power house 
here to A. Marmes. Estimated cost $50,000. 

Ont., Drayton—Village, A. C. Woodman, 
Clk, plans the construction of a water- 
works system including 3% wells, pumps, 
mains, ete. Estimated cost $35,000.  En- 
gineer not selected. 
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Calif., Colusa—Union Ice Co., 354 Pine 
St., San Francisco, is in the market for 
equipment for ice plant here. Estimated 
cost $40,000. 

Calif., Mare Island—Bureau of Yards & 
Docks, Navy Dept., will receive bids until 
Feb. 9, for heating plant equipment and 
piping. 

Mo., St. Louis—J. B. Hartman, 4317 
Forest Park Blvd., plans to purchase a 40 
to 100 hp. gas engine, also air compressor 

N. J., Jersey City—J. FE, Lytle, 301 Princ- 
ton Ave., wants prices or catalogs for 
variable speed reducers, Lelewar preferred. 

0., Cleveland—yYV. T.a Salle, 7809 Harvard 
Ave., is in the market for waste heat 
boilers, coal pulverizers and Diesel engines. 

0., Columbus—Dept. of Welfare, J. FE 
Harper, Dir., Ninth and Oak Sts., will re- 
ceive bids until Jan. 27 for two steam 
driven air compressors, and two motor 
driven pumps for Institution for Feeble 
Minded, also two 100 hp. and two 250 hp 
water tube boilers, coal and ash handling 
equipment, ete. for Ohio School for the 
Deaf. 

Okla., Ponea City—City, C. FE. Norton, 
Clk., is in the market for 2 new 1,250 hp. 
Diesel engines for electric light plant. 

Pa., Warren—RPd. of Trustees, H. wW 
Mitchell, Supt., will receive bids until Jan 
20, for furnishing and installing three en 
gines and generators, switchboard, ete. . 
BM. Woodwell, 501 5th Ave., New York, N. Y 
is consulting engineer. 

Wis., Milwaukee—Dept. of Public Works, 
R. Stoelting, Comr., will receive bids until 
Jan. 18 for three 400 hp. horizontal wate) 
tube boilers with furnaces, mechanical 
stokers, superheaters, foreed draft ap- 
paratus, ete, for Riverside pumping station, 
J. Schwada, Citv Fall, is engineer. 

Wis., Randolph—RB. C. Kelley, wants 
prices or catalogs for two 200 hp. boilers 
and one 150 kw., 125-250 de. generator 
direct connected to reciprocating engine. 

N. Z., Wellington—New Zealand Govern- 
ment Railways, will receive bids until Apr 
18, for electric overhead traveling cranes, 
4-100 ton 78 ft. 6 in. span, 2-25 ton 8&0 
ft. span, 16-10 ton 47 ft. spun, 3-10 ton 
67 ft. 6 in, span, 4-10 ton 75 ft. span, 6-73 
ton 47 ft. span, 1-73 ton 80 ft. span, 9-5 ton 
47 ft. span, 1-5 ton 50 ft. span, 2-5 ton 78 
ft. 8 in. span, 4-2 ton 39 ft. 3 in. span, 3-2 





ton 47 ft. span; 3 electric traversers, 126 
jib cranes, 20 electric capstans, 4 
mobile cranes, ete. 
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Electrical prices on following page are prices to the power plant by jobbers in the larger buying centers east of the 
Mississippi. Elsewhere the prices will be modified by increased freight charges and by local conditions, 
SINCE LAST MONTH LINSEED OIL— These prices are per gallon 
» 1 . Jew York ‘levelanc Shieag« 
EAD covered and other armored cable registered sub- | 20.4 in barrels (5 bbl. lots) — ’ ren = “ate 
stantial price advances dur:n® the last month. Recent 
ise in quotations on rivets affected structural rather than a a ae scents Nees SS 
one-head boiler style. Declines were confined to minor | WHITE AND RED LEAD—Per 100-lb. keg, base price, f.0.b. New York: 
tems on the list, such as, the drop of 5ic. per 7-lb. gal. ———- Dry : in OF —— 
1 linseed oil and recessions ranging from 3c. to 4c. per lb. Current | Yr. Ago ples 1 Yr. Ago 
° . ° y 1  e Red $15.25 $15.25 $16.75 $16 75 
various grades of babbitt metal at New York. White 15.25 15.25 15°95 15.25 
POWER-PI ANT Sl JIPPLIES sei ETS—The following quotations are allowed for fair-sized orders from war 
10use: 
" = Rivets, 7;xl-in, and longer, 1%. per Ib., less 50°66 at New York warehouses 
Same discoun yr ed CTR er Ib. fo 4 to 2- 0 ‘ : 
IGE Cecietions at New. York watehouss : am dis ul f : ti ee 4 I x i Ap r — I f rus t _ I on eas 
I > Protectior 50-f't. Lengths se eI Bh sie Ae ) ~~ mans 1h. FORE SRG GOUneEr, aCe, longer 
d y a tha in S-in., 50c.; less than "300 1 , 90c.; countersunk heads, 45e 
Under write ra” 21 -in., coupled, sing'e > jacket so eee ae a - (net) 68e. pe ft. Structural rivets, per 100 I> 
‘ommon, 2}-in., cotton-rubber tine 80c. per ft. list less 20°, New York $4.20 Chicago $3.50 Pittsburgh. $2.60 
Air—®Rest grade Cone-head boiler rivets, per 100 Ii 
New York oe $4.40 Chicago $3.70 Pittsburgh. $2.90 
ey | See eee ee . 3plys $0.34 4ply $0.42 
Steam Discounts from [ist | eer - 
st crade 0% Seer grade —5! hird gerade 5 | va _— s 
Virst grad 40% Second grade --40-5% Third grade. ....50°% | REFRACTORIES—Prices in carlots f.0.b. plant 
—- a sae $$ | Chrome brick, eastern shippirg pcirts...... net ton $45.00 
és . Chrome cement, 40(@ 50°, CreOs, in bulk ae net ton 22(@ 25 
RUBBER BELTING—Invst price 6-in., 6 nly, $1.83 per lin Che following Chrome cement, 40@ 50% C10Os, in sack HE S6n 26(a 29 
iiscounts from list apply to rubber transmission belting: Macnesite brick: 94n, straight not ton 65.00 
Best grade.... 50% Second grade..,... : rf 10° Magnesite brick: 9-in. arches, wedges and keys.. net ton 71.50 
Magnesite brick: Soaps ard spits per ton 91.00 
—$—$—— $$ — Silica brick Nt. Union, Pa - Ze per M 43.00 
; ; Clay brick, Ist quality, 9 in sh apes, Pennsylvania.. per M 4000 45 
L EA’ THER BELTING—lIust price, 24c. per lin.ft. per inch of width for single Clay brick, Ist quality, 9 in. shapes, Ohio i per M 40(@ 43 
ply at New York warehouses Clay brick, Ist quality, 9in. shapes, Kentucky. per M 40 43 
Grade Discount from list Clay brick, Ist quality, 9 in. shapes, Maryland... . per M 43 46 
Ria diver 40-5° Clay brick, 2nd quality, 9 in, shapes, Pennsylvana per M 3300 38 
eas 30-10¢ Clay brick, 2nd quality, 9 in. shapes, Ohio per M 38a 40 
‘ Clay brick, 2nd quality, 9 in. shapes, Nentucky per M 38 40 
= ; Clay brick, 2nd quality 9 in. shapes, Maryland per M 38 40 
Chrome ore crude, 40050% ... net ton 18.00 22.50 
(! or cut, best grade, 50%, 2nd grade, 60%. 
RAWHIDE LACING For laces in sides, be: at, 4c. per sq.ft.; 2nd, 37e. 1 se ee = 
tse “mi-tanned: cut, 50°; sides, 4le. per sq.ft. 


| BABBITT METAL—Delivered, New York, cents per Ib.: 





Genuine, highest grade 





























erate ee 86.00 
PACKING— Prices per pound at New York warehouses | Conmmereial genuine _ intermediate erase Dichs-areiethlasaec te 61.50 
Rubber and duck for low-pressure steara, } in. $1.05 | Anti-friction metal, general service Sere caierateum ie te 32.50 
Asbestos for high-pressure steam, } in a ae : taal ‘ 1.85 | No 4 babbitt (fob. srotamanatete ace. See 
Duck and rubber for piston packing 5 eae tvara Rate ‘ . 1.05 | a 
flax, regular Es aricbvareed orice eatelexs chete-attuteraverdd eye rearannials areas ¢.15 | 
Flax, waterproofed Perec eens eee e ee eee en ees vette 1.70 | COLD DRAWN STEEL—Warehouse prices are as follows: 
onpressed asbestos sheet ; arated sats ahem saa sale tetera ee | : ia 
Wire insertion asbestos sheet ea ae Ste dB. Wie walk DR De toh e 1.40 | New York Cleveland Chicago 
Rubber sheet res rate eee — ere nots 60 | Rouwnd shafting and screw stock, per 100Ib. base. $4.00 $3.90 $3.60 
Rubber — wire insertion : 85> Flats and squares, per 100 lb. base 4.50 4.40 4.10 
Rubber sheet, duck insertion 65 | 
Asbestos packing, twisted or braided and graphited, for valve stems and pins ; ee ee 
stuffing boxes.. 1.40 , DEC TIES—F le . lersey Ci : : 
ichankes aid, tan ie tals 50 BOILER SPECIALTIES—F. o. b. New York or Jersey City, discounts on list 
| Current 
= sti lesa aia ac a — = | Copper ferrules aS <eeeeiee ere et < dik a hivete alee 70% 
| Bonler flanges ss ; prac We addr Gas alas ails 65-5% 
PIPE AND BOILER COVERING—Discounts, New York warehouses, are as | Boiler stay bolts. 0.0.0.1... cece cece eect ence eee cee 60% 
follows Bi CRE RRA RONG B  n4) 4) £58 1asisste pare Cie S nig nie Wras selena eNimin ean be ena so 10% 
. i SIROE CTO NE occu 5c -carKdimeone a nwcteneaneea es 5% 
85° magnesia high pressure sacoletare aie tue apaeaie ane aie aoe dachan 90°; ee ee a te TE TR AS he AR CE TD RE NE inti eas aa 
ne coe eae os ae eens <* eee 70 Dicrry tira aulataasiosloRiae aie ears eiatk eae ee en Dee: 0 
Asbestos,air cell, for low-pressure heating . i ; 
= : 3-ply 720; 
ind return line toh eee 740° ‘ 
WROUGHT PIPE—The following discounts are to jobbers for carload lots 
near aia — at Pittsburgh nu ill 
PORTLAND CEMENT New York, $2 50a $2.60 per bbl. without bags, in Steel ee "Tron 
‘trload lots delivered on job. Bag charge of 40c. per bbl Inches Black Galv Inches Black Yalv. 
_ te 3... ee 62 0! POO CE ccccaess 30 12 
a a ; LAP WEL D 
STRUCTURAL STEEL—New York delivered price, 3 to 15-in, beams and | 2.--- 35 #3 2 teeees 23 7 
nnels and 3 to 6-in. angles, tees, and plates, all $3.34 per 100 It 2} to 6 eee 39 47! iiss: sanecaiee 26 il 
ae ' , Zand 8..... 56 435 go Wt 28 13 
eee " apg mete Sand 10 ....... 54 414 | en 26 iT 
Il and 12 53 40) 
OTTON WASTE—The following prices are in cents per poune : ; Ss 
ree cee een eee eee eee = BUTT WELD, EXTRA STRONG, PLAIN ENDS 
New York Cleveland Chicago 
MES 5 gk go arog enemas ‘ . 13.00@ 17.50 18.00 15.00@ 20.00 | Htol}......... 60 49; OO TE sccxseas 30 14 
domed... cc cenes a 10.00 14.00 13.50 12.00 17.00 | 2and3..... ot 005 
: beeen LAP WELD, EXTRA STRONG, PLAIN(ENDS 
VIPING CLOTHS—Prices per pound in lots of about 600 Ib., for washed, 2. setae . 53 424 : ee oe 23 a 
te wipers, as follows: LE tO 4, cor. 00 57 46} SPER eanwveans 29 5 
hicago $0 15 pL pert wise . 39 304 7 oS age Pee = 7 
cag sat iatn'aterg a Sena er Alig e maiatate @ arate qcuiatpeniceie wee aes 15 7 and 8... ; ) : CUED ccaneawe 
SC RRR eee i uin Wretucaran gwen ictatioee wee pees 173 Sand 30....... 45 326 ef a 2 
eveland (per thousand). Daca aialaien aio matearcielole . P 36.00 It and 12 44 305 
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BOILER TUBES—-Pollowing are prices in New York warehouse of tubes manu- | RENEWABLE FUSES—L ist price each: 
tactured according to specifications of the American Society of Mechanica 780 _V7 : 
Engineer ven oe 600-Volt Std. Pkg. Carton 
Size Lapweld Steel CS ton ———— Sizes =~ ric e List-Price Quantity Quantity 
. 'to 30-amp....... $0.50 $1.10 106 10 
ecccccescoscece . $17 07 35 to 60-amp. . 1.006 1.25 100 10 
1 Secceseeeneseerecees on 19 20 65 to 100-amp....... 2.00 3.90 50 5 
i obo 8S TETHROC OS OSEO CS 09 17 92 110 to 200-amp....... 4 00 5 00 25 5 
N eee esr ereececesesees _ 28 0 20 48 225 to 400-amp 7.50 11 00 25 1 
Zo sseteeceecesccecsceees $17 33 25 0 20 24 450 to 600-amp....... 11.00 16.00 10 
esse ekademienns 19 84 28 25 23 00 , y 
Mis Hid a deaneewesue vues 21 60 34 00 26 03 REFILLS 
Peter Ce Rnewwen ens 25 50 42 50 27 0% i 2 
¥' 0. 25 49 50 30 i. co wa $0.05 100 100 
ee errs 1 50 59 95 53 33 5 to 60-amp 05 ea. . 06 100 100 
aig eunee 4 <f 65 to 100-amp....... .10 ea. 10 50 50 
&.. 0 67 00 40.11 110 to 200-am: ‘ion : 44 7 30 
Tubes 2! in. diameter, or smaller, over 18 ft. long, 10 ner cent extra. 225 to 400-amy 30 ea. . 30 25 25 
Phe pric re per 100 ft. | d on stocklengtt If eut to special 450 to 600-amp 60 ea. -60 10 10 
enaths. hilline will } ed on the of tock lenct , ; 
net | . a ck | tl Discount Without Contract—Fuses: 
In addi t . assilh*- ndard cutting charg re as follows: 3roken carton 507 
> ir nd lle sc. per cut 3 in., 9¢. per cut os i esate: a eA ee Labbe! pe ae cecccecccoce a3 
D} d 2); 6c. per cut 3! to 41in., 0c. per cut Std. pke : I 1 BEES BUG. Ds 6 coh weeweee 406 
—— cats - Discount Without Contract Renewals: (aa ic tay , 
, — ~_— std. nke Net list 
~ TovT ‘ ‘JID 7 Q Standard package 40° Z 
ELEC I RICAL St I I LIES Discount With Contract—l uses 
a — Rroken cartons sigh tanasianel eee 10°; 
: Unbroken eartons but less than standard package. . 26% 
ARMORED CABLI Price per 1,000 ft.—5 per cent 10 days Standard nackage |. OE SN CE 42% 
I wo Cond. lhree Cond. Discount With Cantract—Renewals: ‘ 
B. & S. Size Iwo Cond Lhree Cond. Lead Lead Tess SORMONEIG CIRMRDD «o.oo 06x: 6 8:b Sa nrwsadwdes Net list 
M Ft M Ft, M Ft M It Standard nackage........0...-eccccees 42% 
No. 14 solid $32.00 (net) $ 51 00 (net) $180.00 $220.00 ee ee 
No. 12 solid 186.00 180.00 225.00 275 00 STIR ware 
No, 10 solid 185. 00 235.00 275.00 325.00 FUSE PLUGS. MICA CAP 
No, 8 stranded 205.00 305.00 420 00 500. 00 0-30 fn 9 
- sah cee 3 ampere, standara packawe (500)... 0-5 ecco c recs eres seenoees $2.7 
No. 6 stranded. 440. 00 930.00 615 00 ’ 0-30 ampere, less than standard package 3 oO 
From the above lists discounts are Lead Covered 
ar than coil lot 50% 20° — —ae 
oils to 0 ft () 30) —_ -— : , ; ‘ 
; 000 , wo ft br ( 0 .AMPS—?Relow are present cuotations in less th: tandard package quantities 
5,000 ft. and over 60-10% 8 on Mazda standard A tyne bulbs: 
100—130 Volt - 200—260 Volt 
aa - soa i \ Piast Price Facl W Type _ Price Iact 
CONDUIT, Price per 1,000 ft.; ELBOWS AND COUPLINGS, Per 106 pieces, 15 i 17 $0.25 95 — an 90 
f.o.b. New York, with 10-day diseount of 5 per cent = onan mu 50) \ 2] % 30 
Conduit Ilhow Couplings 25 A 19 25 100 \ 23 53 
Size Blac Cinly ed Blae Galvanized Blac Galvanized 40) A 21 25 
In. Per M P Per ( Per C Per C Per C 0 A 21 27 
; aon a : dest : bois 60 4 21 30) 
" $56.50 $61.34 $7.76 $8.83 $4.52 $4.92 100 73 3 
? 72.07 78.63 10.21 11.6 6. 46 7.03 \ 23 45 
1 103.31 113.00 15 10 17.21 8 39 9 13 Standard pl:g. quantities are subiect to discount. of 10% from list. Annual con- 
1} 139.77 152.88 20.51 23 07 11.78 12.75 tracts ranging from $75 to $300,000 net allow a discount of 15 to 40°% from list. 
1h 167 12 ' 9 27.34 0.7¢ 14.56 15.75 
2 24 ) 245 94 50 13 om 40 19.41 21.01 
2} 355 50 388 85 82.03 S2 28 27.73 36 «O01 LUGS. A “ACHMENT 
] 464 88 508 50 218.74 246 10 41 59 45.01 : : " wae Each 
. +71 3 637 a 483 04 eH Pa vt 46 60 02 Porcelain senarable attachment plug $0 18 
‘ 40.9 yIO. 6 62 : 4 75.02 Camnoaition Dniece ntiRehMent PIE... -. ccc cece ca wsccerccces .27 
— Swivel attachment nine LTE T ERE et ee eee eee ewens .12 
Small size—2 Pe. Plue—Composition..........-...-. see ceeeececes. .07 
CONE-UIT BODIES AND FITTINGS—Black or galvanized. 
Less than $10 list $100 list 7 ‘ : a 
$10 list to$100 anduver | RUBBER-COVERED COPPER WIRE—Per 1000 ft. f. 0. bb. New York: 
Standard pae' ace 10° 20% 28°; Solid Solid Stranded, 
Less than standard package 5% 10% 20% No. Single Braid Double Braid Double Braid Duplex 
ee re 14 $6 60 $9.75 $11 60 $18.20 
aan . 2 60 4 60 0 
CUT-OUTS— Following are net prices each in standard-package quantities a Teenie eaira: ‘3 0 12 {0 ‘8 60 a HH 
CUT-OUTS, PLUG, SOLID NEUTRAL OR 2 FUSE 8 19.00 22.30 24 20 42.40 
& P.M... $0.12 D. PLD. B $0.31 6. sees pe = 
D. P. M. L. 16 TT Ps. 8 35 4. naan 68 75 
T. P.M. 1 27 YT... 3. B:. 47 Bice eavcseswe ese aNeewe = = §  eeitiwais Ps 
D. P. 8. B 16 Di cecihoucaaeemems 94 70 
aac naip cco heeeOweae omen jj simetrew 115 00 
CUT-OUTS, N. E. C. FUSE, SOLID NEUTRAL OR 2 FUSE Di ceincncoemckesee senss> «= Saree 138 OD sees 
DR Gctuscheenesaee. Keauee jo sae 73 OR 8 8 wwe 
0-30 Amp. 31-60 Amp. I Nie. ONO... cic icsekee Geese Wekess 196 00 
SS a ere $0.27 $0.70 $1.75 
pe eee 40 1.00 2.30 
9 ‘ameneennanenonnnae 35 Re vers SOCKETS, BRASS SHELL— Price each, net: 
° ao . Poe eeeedoevenseeeseeee 6/ a ; 
dD. P.D.B 65 * Fees -—! In. or Pendant ¢ ip— ~ a? Py. Cap—— a 
+. Fr. PO... 1.42 | Zee Key Keyless Pull Key Kevless Pull 
T. P.toD. PD. B 75 2.10 Standard package. $0.17 $0.15 $0.22 $0.20 $0.18 $0.25 
a Unbroken carton 18 16 23 22 19 26 
Broken earton 20 18 25 24 .21 28 
FLEXIBLE CORD— Price per 1,000 ft. in coils of 250 ft.: “ — 
No. 18 cotton reinforced heavy $18.50 ts st ho _ 
Wee... 0G GOGhew BONOPCE HORVE.... ccc ccc sec ccccacndecencacs 23.50 | WIRING St PPLIES 
No. 18 cotton reinforced light...................-.ccccccccces 16.00 Friction tape, } in., less 100 ie, es ee es a ck Sobina wweewewn 33c. Ib 
Ma. BG cotton rermbomced Ment. «. «cc ccicccccrcvcccceceesecsaceoeweces 20.59 ltubber tape, } in.. less 100 SR Te ee re 35¢ Ib 
aes, 91 ny >TO, a 15.50 Wire solder, less 100 lb. 29e. Ib., 100 Ib. Be ai sis are ale alae 31e. Ib 
No. 16 cottan Canvasite cord 19 00 Soldering paste, 2 0z. cans Ss cicAecMed: Ae cenTaRGRN Ses Aes mcerle Wives euital Rican inact $3.00 doz. 
No. 16 super service cord or similar (2 wire) in 1,000 ft $92.00 *101.20 
No. 14 3uper service cord or simular (2 wire) in 1,000 ft 133.00 146. 40 aaa 
a in 1,000 f¢ ENCLOSED SWITCHES, KNIFE—Sn:fety type, externally operated, 250 d.c 
a —— or a.c., N.C. 
TYPE “C” FUSED BOTTOM 
TIONAL ELECTRIC CODE FUSES, NON-REFILLABLE— a 
a Size, Double Pole, rhree Pole, Four Pole 
250-V olt Std. Pks list 600-Volt Std. Pkg List | Amp. ach Each Each 
j-amp. to 30 amp, 100 $0.15 3-amp. to 30-amp., 100 $0.30 30 $4.50 $6.00 $7.25 
s5-amp. to 60 amp. 100 30 35-amp. to 60-amp., 100 60 60 7.50 8.25 10.50 
6l-amp to |00 amop., 50 90 65-amp. to 100-amp., 50 1.50 100 10.50 13.00 22.50 
10l-amp. to 200-amp., 25 2.00 110-amp. to 200-amp., 25 2.50 pA 16.00 20.00 36. 00 
20!-amp. to ‘ !-amp 25 3.60 225-amn. to 400-amp., 25 5.50 200 D t 
40l-amp. to 600-amp., 10 5.50 450-amp. to 600-amp., 10 8 00 iscounts: ; 
Discount: Less 1-5th standard nack- Less than $25.00 list value. 1... sceeeeseeseeeeeeees 307%, 
age, 60%; 1-Sth to standard package, ve Be ee ere re 30-5% 
64%; standard package, 68%. S56 OF Hat CHIUG OF GUE. . ... ccccvicccccccssccevesere 35% 
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